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1. Nbme of Investigator: 
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■ rp f ^2. Title: 
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3. Institution 

& Address: 
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Y 4. Project or Subject: 


•Professor of Pathology, Bort hwestem Cbivarsity Medical School and 
. Chatrara , Departaent of laboratories, Chicago Wesley Manorial Boep. 

i®a“' D * y ‘-* ** a “ ,o « r ' ■ #rth - 

northwestern University Medical School 
303 Scat Chicago Avenue 
Chicago U, min oie ■ vj> 
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5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 

Detailed morp h olog ic (grosa and aicroacopic) ema: ration of lungs froa patients 


as follows t 




CROUP X lungs obtained at eotopsiee • froa adulte without bronchogenic car- 
olnooa asd without history of significant horaaia therapy. 


GROUP H lungs, the seat of bronchogenic carcincoa Obtained at sutopey and 
operations* 




GROUP XXX lungs obtained at autopsies froa adults and children who have re¬ 
ceived ho rooms therapy. 

O 

Xt is estioated that in the period of investigation the suzrfber of cases in each ® 
group will be as follows t CJ 

■ -r^Uryi 

GROUP X - 200 (100 cigarette s aotersi 100 nseesseters) 
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v ...method used by Auerbach et al ae described in tlui Mar Ra gland Jbaraal of Modi- 
• VWL. 256, pegs 97,. Jhnuary 17, 1957. King this osthod 208 ssetlcns 

would b# taken froa the 

•• ; ipp£?3ungs are obtained at Sttiopsy (Group X and 
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. 5. (continued) • , - • • */- ■ 

' , ...« '- , ";,r : '•■•■ ,v 

The nuaber of sections taken from surgical specimens (Group ZZ) vould vary ' \f -’*•■ 
.from about 25 to 208 sections depending on whether the specimens obtained .vv.J| : ^ ; V 
••'were the result of lobectomies, pnsuaonectomie*, or autopsies. ' 

/ > , »• ,v '■ •. '•;• ' ,i : ■- / • 1 ’r'- ’ 1 ^ ; -•. •• •• • '• . r cjf 

Xt is also proposed to inject the tracheo-bronehisl tree with 1# 

K at the beginning of atuopsies prior to removal of organs so as to decrease 
the number of caaes that are considered unsatisfactory because of Inch of ; i/^-y 
preserved epitheli u m. . >■ b \A y.-, 

Smoking histories trill be obtained by mailing questionnaires to the closest 
> relative deceased patients and from the patient directly after opewctioeu 
5he questionnaire with an accompanying letter (copies enclosed) have yielded ; 
a 88 f response in the work on "Pathologic Anatomic Study of Sanaa lungs** . ■ ‘ : ' 

' “ ; . ' . i* ‘ ^ ,1 

. « • •• *«v. ■ • ’ • ' ^ : • *•■? ' 

It is also hoped that the statistical "know-how* of the Tobacco Industry Be» ( 
search Cossaittee could be avSHshla for analysis of results as was true in ; 
the recently completed study of lungs* , • -. ■ •>*,; yy'-'O'? 

• . • . . . . . • ••-•.„• , . ;• ■.. . ' . • ' ■ 0• ■ . •' . , ... ' .- • ' •••',: •’l’. 1 ‘p ■ 

, • ■' ■ :• ..•;•> if.o, v y. 

Kach of the above three groups to be studied could be considered a separate.' 11 ";^ 
project. Group Z would require most (approximately 2/3) of the work and - 
. . would provide data seeded to corroborate or relate the recorded results «f i 

Auerbach, at al. The work on Groups ZZ and ZXZ could be Acme simultaneously 
1 without additional laboratory facilities. Thus, it is proposed that all \ki:p£'b" 
three groups of cases be studied over the same period of time. 1 •> • : vV- ii 1 *. V - f i 

• ■' • - .;• . ,. ; •••V M ,t • ■ £ -%k -h’ 

Zt is hoped that regular meetings could be held with any investigators from ; \>'- 
dlfferent institutions engaged in similar studies* If the meetings are fre- 
qient enough to review problems and criteria of diagnosis it should be poa* 

: slhle to ccohine the data for statistical analysis*. 1 ' l 
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Buc, 90 » Plan: ‘ /4 : . ,•. ; - / 

c i-& J'l'il y '~- ' Salaries 

^ ? X* V ^ ,r .:/• * Ir"'. Vv-* * }' « Expendable Supplies 

wM tes wr 


$23,200.00 


/V'^ ' >•;< •• . - ’ : ♦other ** * , ■?■ 

•£,. Jgrai ♦Eraroi allowance included bccauae of possibility of To * ta , $29,59g»og~ 

- pae Ung g being bold at institution* of different inrestiga- 

7 tor*. If, a* in the past, toast!nga an bald at and paid for by the Tobacco Industry Re- 

~?j. Anficipated Deration of Wo* •««* *mU*m tHi« *Ml& M «ttW. 

' .•' 3 years* 

>.*• 8. Facilities and : Staff Available: 

. Ml those in Department of Pathology at lorthwestera tSaiveraity Medical 
(/ ■' - School and affiliated hospital*. 

..r ■ : • ■ '■■•■ ’•• ■■■ ■• 


9. Additional Requirements: 


10. Additional Information (Including relation of work to other projects and other sources of supply): • * _*• 






SOTS 1 **Aa of JUaa 30, 195-t $2,l37»78 regaining in fund at Sortbsrestem IfedTsxaity 
allotsants granted for '‘Pathologic-Anatcaic Study of Susan Lung** «*/ ‘ 
, deductable txoa total estfcaafced budget of $29/592*00. 


Recoausnded 
Bichard a. Young, M.5# 
Bean, Medical School 


Signature 


Director or Project 


Basirfess Ofticer of the fnst ^n * 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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TIRC Grant #223 (Cf. #128R2) Report No. 6 

Paul S. Larson February 3, i 960 

Medical. College of Virginia 

Enzymatic Transformations of Nicotine and Related Compounds 
Dear Dr. Hockett: - ■ 

In accordance with the suggestions in your recent letter occasion is 
taken to submit our application for renewal of the research grant for study 
of "Enzymatic Transformations of Nicotine and Related Compounds". 

You will note that the application is made In the name of Dr. McKennis, v 

whereas previous applications included myself., Dr. Haag and Dr. McKennis. This 
change was considered appropriate in view of the fact that Dr. McKennis, rather 
than Dr. Haag and myself, has carried the load of the program. 

During the six-month period from July 1, 1959 to Dec. 31> 1959 means 
were developed for separating quaternary ammonium derivatives which arise as 
a result of the metabolism of nicotine. This has lead to the demonstration 
that, following administration of nicotine the dog excretes approximately 10 
per cent of the dose in the form of a N -methonium compound. Roughly one-half 
of the excreted compound has been Isolated as a crystalline iodide which gives .. 
a satisfactory analysis and has properties in' agreement with an authentic sample. 

This biological methylation of the pyridine ring of nicotine has long 
been suspected, but never before demonstrated. In the light of previous literature 
on the biological properties of the compound we believe that the facts will eventually 
indicate that this reaction represents another detoxication (in the literal sense) 
mechanism available to the body for handling nicotine. 

Preliminary data indicate also that three other N-methylpryidinium compounds 
arise as the result of nicotine metabolism. Two of these appear to be present in 
low concentration. Further work is required to show whether or not they are 
actually related to nicotine. A third, the methonium compound of cotinine, has 
been isolated from urine following administration of cotinine. The compound was 
obtained as a crystalline plcrate and iodide, and identity was established by 
comparison with an authentic sample prepared by reaction of (-)-cotinine with 
methyl iodide. A paper dealing with the results of studies on methylation in the 
metabolism of nicotine has been accepted for presentation at the annual meeting of 
the Federation of American Societies for Experimental Biology in April i 960 . 

In addition to 1 the foregoing, work was continued on the structure of the 
amphoteric nicotine metabolite which was obtained by chloroform extraction of 
alkalinized urine from dogs after nicotine administration. The structural assign¬ 
ment y -(3-pyridyl)-y -methylamino-^ -oxo-N-methylbutyramide is now definite as a 
result of previous data and a recent Beckman rearrangement of the compound which 
afforded 3-PyridylacetIc acid. An article by McKennis, Bowman and Turnbull describing 
the isolation and characterizations of the metabolite has been accepted by the Journal 
of the American Chemical Society. A copy of the manuscript is enclosed together with 
a list of publications on the project to date. 


* Manuscript not received as yet. . ,,v -- 

Sour.c?: Jjri^ug;tp^.opum,e 
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.. The past three and one-half years of studies with the generous 
support of the Tobacco Industry Research Committee have enabled the group 
here to separate and chemically verify the presence of nine compounds 
arising as a result of mammalian metabolism of nicotine. They probably 
account for about 40-90 per cent of excreted material. Preliminary biological 
studies have been 1 made upon three metabolites, and improved' or new procedures 
have been developed for the synthesis of seven of these metabolites. 

We hope that future studies will be equally fruitful and continue to 
merit the support of the Committee. 


Publications (TIRC supported project work) 

1) Synthesis and properties of pyridylalanines, Herbert McKennis, Jr. and 
Edward R. Bowman, The Virginia Journal of Science, 8 , 314 (1957)* 

2) Metabolism of y -(3-pyridyl)-y-oxobutyric acid, Lennox B. Turnbull, Edward 
R. Bowman and Herbert McKennis, Jr., Federation Proceedings, 17, 421 (1998)* 

3) y -3-Pyridyl-y-methylaminobutyric acid as a urinary metabolite of nicotine, 
Herbert McKennis, Jr., Lennox B. Turnbull and Edward R. Bowman', Journal of 
the American Chemical Society, 79; 6342 (1997)* 

4) Metabolites of nicotine and a synthesis of nornicotine, Herbert McKennis, Jr., 
Lennox B. Turnbull, Harvey N. Wingfield, Jr. and Lovell J. Dewey, Journal 

of the American Chemical Society, 80 , 1034 ( 1998 ). 

9) The role of cotinine in nicotine metabolism, Herbert McKennis, Jr., L. B. 

Turnbull and E. R. Bowman, Abstracts of Communications, 14-37, IV International 
Congress of Biochemistry, Wien, 1-6 September 1998 . 

6 ) A constant rate infusion apparatus, Quentin S. McKennis, Edward R. Bowman 
and Herbert McKennis, Jr., Toxicology and Applied Pharmacology, 1, 61 ,( 1999 ). 

7 ) Metabolism of nicotine toy-(3-pyridyl)-y-methylaminobutyric acid, Herbert 
McKennis, Jr., Lennox B. Turnbull and Edward R. Bowman, Journal of the American 
Chemical Society, 80 , 6997 (1958). 

8 ) Metabolism of nicotine in the human and excretion of pyridine compounds by 
smokers, Edward R. Bowman, Lennox B. Turnbull and Herbert McKennis, Jr., 

The Journal of Pharmacology and Experimental Therapeutics, 127, 92 (1959)- 

9 ) Demethylation of Cotinine in Vivo , Herbert McKennis, Jr., Lennox B. Turnbull, 
Edward R. Bowman, and Einosuke Wada, Journal of the American Chemical Society, 

81 , 3951 (1959). 

10) Oxidation of cotinine in vivo , Edward R. Bowman, Lennox B. Turnbull, and 
Herbert McKennis, Jr., Federation Proceedings, 18, 371 (1959). 

11) Depressor Activity from Nicotine Metabolites, E. R. Bowman, H. B. Kennedy, Jr. 
E. Wada, and H. McKennis, Jr., Abstracts of Communications, XXI International 
Congress of Physiological Sciences, 4l, Buenos Aires, 9 "15 August 1959* 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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12) The isolation and structure of a ketoamide formed in the metabolism 
of nicotine, Herbert McKennis, Jr., Edward R. Bowman, and Lennox B. 
Turnbull, Journal of the American Chemical Society, in press. 

13) Methylation in the metabolism of (-)-nicotine, Lennox B. Turnbull, 
Edward R. Bowman, and Herbert McKennis, Jr., Federation Proceedings, 
in press. 


C 
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Source: https ://www.i ndustrydocumerits.ucsf.edu/ddcs/tfvmOOCS) 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty-Second Street New York 17 , N.Y. 


Application for Research Grant 


New York 17 , N.Y. 

. : • Cf. #128 

Activated 7 / 1 / 56 
Renewed 7/1/57 
v Renewed 7 / 1/58 




Date: December 7> 1958 


1. Name of Investigator: 1. Paul S. Larson, 2. H.B. Haag, 3 . Herbert McKennis, Jr. 

2. Title: 1 . Professor of Pharmacology, 2. Professor of Pharmacology', 3 . Pro¬ 

fessor of Pharmacology 


3 . Institution Medical College of Virginia, Richmond 19, Virginia 

' & Address: "I.: -v: r -" y • V y; W 

' 'V f ‘ >. ■- v.':V •" • »'.*• > s' i".. •: ■ .. iVi;>V- '■ • >•''•• -J 

4. Project or Subject: Enzymatic Transformations of Nicotine and Related Com- • 

' ., ■ , ■ . , . (•ir- I }Vv.t 

V - pounds . . ( .>. *>■;.: 

(Continuance application for period of July 1, 1959 - June 30, 1962 .) 

5 . Detailed Plan of Procedure (use reverse side if additional space is needed): 

During the past two and one-half years procedures for the isolation and syn¬ 
thesis of a variety of nicotine metabolites have been developed. In summary . . 
.•>. the following relationships have been established: 
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The foregoing compounds represent approximately 30$ of the total metabolites 
of nicotine in the dog. y-3-Ryridyl-y-methylaminobutyric acid (ll), cotin- 
ine (ill), desmethylcotinine (IV) and hydroxycotinine (v) have all been 
isolated in' pure condition and identified by comparison with synthetic com¬ 
pounds. With the exception of cotinine these are all new organic compounds 
for which synthetic methods were developed. These compounds have now been 
. P re P are J in sufficient quantity to permit physiological studies. The syn- 5 
’ theses provide also new total synthetic routes to both nomicotine and 
. •'. nicotine (i) and will allow investigators to selectively label nicotine, 
nornicotine or metabolites with isotopes for further study. Current evi- 
dence points to the occurrence of at least 15 Koenig positive metabolites 


aCCttSCOOT 
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of nicotine. An even larger number of Koenig negative metabolites 


revealed by use of procedures which have been developed to isolate the 


3 may be 


^ V Koenig positive materials. 


Preliminary physiological studies with the iso- 
■J- ; ,-;rlated metabolites indicates that pressor activity is significantly or .• • 

* ' totally obliterated by the known biotransformation. y-3-Pyridyl-y- ' 

• ' :' methylaminobutyric acid may, however, have an antidiuretic activity greater 

than that of nicotine (without the side effects). Nicotine metabolism in 
: c-'/ the human has been found to parallel (by chromatograms of the chloroform 

soluble fractions) that of the dog. Smokers excrete, however, Koenig posi-f^^^Et 
• tive material which may arise from non-nicotine pyridine components of r 
, smoke (see separate application) 1 . • • . ' f;t 



v,\. It is proposed to study further nicotine metabolism', separate the 

.'' metabolites chromatographically, identify the metabolites, and make possible 
physiological studies of the metabolites. Attention will be given to the 
possible reversible nature of reactions leading in vivo to the lactam • 

- - - - -- - - ' •. < A V* 


metabolites, desmethylcotinine, hydroxycotinine, and cotinine. The pos¬ 


sibility of relating nicotine intake to specific metabolites in the urine 




will also be considered. Two and one-half years of TIRC supported work has 


"■•'•given rise to the publications given on the attached sheet. 




Vi;' >'A 

6 . Budget Plan: 

•. v ‘.''it. •. -v 


. : vv?.. 

■ ; •*«&?•**.'.** 

Social Security .; 

Salaries . ^'•'/ 

Expendable Supplies ; v' f ; ; 

Permanent Equipment ' V 
Overhead (10$) 

Other Travel ' 

Total 




* 




517,900 mm ? 
00 

C crnn 


6,900 


3,003 
890 


$33,033 ' 


7. 


Anticipated Duration of Work: Three years (renewal of present three-year 
period which expires June 30 , 1959) . Progress will be reported at inter¬ 
vals and in the literature according to custom and past practice. 




, •>i.,j’;•!•. 


8 . Facilities and Staff Available: General pharmacologic and biochemical 

equipment. Lardy type Warburg apparatus, refrigerator centrifuge, C 1 ^ count- t 'M& : 
ing equipment, nuclear instrument gas flow counter with automatic sample 
changer, paper chromatographic equipment, polarimeter, greenhouse facilities 
for growing labelled plants, high pressure hydrogenation apparatus. 

Full time staff: Lennox B. Turnbull, Ph.D., M.S. to be hired. Part time 
includes: Drs. Herbert McKcnnis, Jr., Paul S. Larson, H.B. Haag, and E.R. -b,:. 

Bowman, Public Health Research Fellow. .' ' 


Additional Requirements: What, if any, will depend upon how the project 
develops. 


i A 


■A! • 


10 . 


Additional information (including relation of work to other projects and 
other sources of supply): The American Tobacco Company has provided C 1 ^ 
t labelled nicotine for metabolic studies. E.R. Bowman has received a Public 
. Health Research Fellowship from the National Heart Ins titute which will 
make possible his part-time participation in the project. r He previously’ 

• • devoted full time and has already begun to train new workers in' the neces-^ 
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The "breakdown for salaries is as follows: 


Lennox B. Turnbull, Ph.D. 
To be filled , M.S. 
Technician part time B.S. 
Animal man part time 


$ 8,500 
$ 6,200 
$ 2,200 
$ 1,000 
$177900 


The breakdown on permanent equipment is as 
follows: 



Gas chromatographic equipment $ 4,200 
X-Y recorder for autotitrator $ 1,850 
Partial cost of autotitrator $ 450 

6,500 




Signature /s./ Paul S. Larson 
Director of Project 






/s./ B. B. Smith ' : • 
Business Officer of the Insti 
tution 
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i) Synthesis and properties of pyridylalanines, Herbert McKennis, Jr. and '• W&*.W'r ' 


Publications (TIRC supported project work) 1 : 


V*'' 


‘ Edward R. Bowman, The Virginia Journal of Science, 8, 314 (1957)• 0 9 - 

2) Metabolism of y- (3-pyridyl)-y-oxobutyric acid, Lennox B. Turnbull, 


Edward R. Bowman and Herbert McKennis, Jr., Federation Proceedings, 17, . t 

1 <4< r ; ‘ ; 


421 (1958). 






3) y-3-Pyridyl-y-methylaminobutyric acid as a urinary metabolite of nicotine, 


Herbert McKennis, Jr., Lennox B. Turnbull and Edward R. Bowman, Journal of 
the American Chemical Society, 79, 6342 (1957)• 




4) Metabolites of nicotine and a synthesis of nomicotine, Herbert McKennis, Jr., '\'(j 


Lennox B. Turnbull, Harvey N. Wingfield, Jr. and Lovell J. Dewey, Journal 


.(jJof the American Chemical Society, 80, 1034 (1958). 


■ ■■ " : '• '.V 1 :-.. : 

5) The role of cotinine in nicotine metabolism, Herbert McKennis, Jr., "" 


^v ; ! M v^Y 


L. B. Turnbull and E. R. Bowman, Abstracts of Communications, 14-37, 

IV International Congress of Biochemistry, Wien 1-6 September 1958. 

6) A constant rate infusion apparatus, Quentin S. McKennis, Edward R. Bowman 
and Herbert McKennis, Jr., Toxicology and Applied Pharmacology, I, (19590 

, . (in press). V 

7) Metabolism of nicotine to y-(3-pyridyl)-y-methylaminobutyric acid, 

Herbert McKennis, Jr., Lennox B. Turnbull and Edward R. Bowman, Journal of 
the American Chemical Society, 80, (1958) (in press). 

8) 1 Metabolism 1 of nicotine in the human and excretion of pyridine compounds by 

smokers, Edward R. Bowman, Lennox B. Turnbull and Herbert McKennis, Jr., 
Science (submitted for publication, November 26, 1958). 


>.<■» 
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Four additional manuscripts have been partially completed. 
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Tobacco Industry Research Committee 


TIRC Grant #128R2 

Paulrf'S. Larson, Ph.D. 

H. B. Haag, M.D 1 . 

Herbert Silvette, Ph.D. 

Medical College of Virginia 


Enzymatic Transformations of Nicotine 


Summary . Studies on the metabolism' of nicotine in the dog have been' 
extended to show that cotinine, in addition' to being a urinary metabolite, 
is also an intermediary metabolite which can be demethylated, possibly by 
transmethylation or oxidative demethylation, to give desmethylcotinine. 
Cotinine is also hydroxylated to give hydroxycotinine which has been iso¬ 
lated from the urine as the picrate salt of the acetyl derivative. 



■/•■L.'V 


January 1, 1958-June 30 , 195 8 
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• The human subject metabolized nicotine to cotinine. The latter has 
been isolated from the urine of a volunteer nonsmoker after ingestion of 
nicotine. Cotinine also appears in the urine of smokers along with a va 
riety of other metabolites. It is considered that the excretion of pyri 
dine compounds by the smoker will present a problem more complex than 
that of the non-smoker in view of the incompleteness of knowledge on the 
chemical composition of smoke. .. 


1 . -7 



Studies on the synthesis of hydroxycotinine have been made. A num¬ 
ber of compounds related to the two metabolites, cotinine and y- 3 -(pyridyl)- 
y-methylaminobutyric acid have been prepared. Preliminary evidence is 
given to indicate the feasibility of two synthetic routes to hydroxy¬ 
cotinine. 



The production of cotinine in vitro by the hydrogen peroxide-catalase 
system points to the likelihood that cotinine can arise in vivo by enzy¬ 
matic action which is dependent upon catalase and hydrogen peroxide. 


INTRODUCTION 


Our semi-annual progress report (July 1, 1957 - December 31, 1957) 
described the synthesis of a number of compounds of interest in nicotine 
metabolism, the isolation of y- 3 -pyridyl-y-methylaminobutyric acid (III) 
and cotinine (il) from urine after administration of nicotine (i) to the 
dog and establishment of the metabolic degradation of nicotine: k. 
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Ini addition to the foregoing preliminary data in support of the belief 
that cotinine played a key role in nicotine metabolism, pilot experiments 
on nicotine metabolism in the human were described. 



The present report extends the observations which have previously 
been described, authenticates in part a hypothetical route of nicotine 

metabolism (cotinine -> desmethylcotinine + hydroxycotinine), and 

provides an experimental basis for attributing to catalase an important 
enzymatic function in the degradation' of nicotine in vivo . 



For convenience of exposition this report is divided into the follow¬ 
ing sections: 

I. Demethylation and Kydroxylation of Cotinine in vivo . 

II. Metabolism of Nicotine in the Human'. 

III. The Urinary Excretion of Pyridine Compounds by Smokers. 

IV. Hydrogen Peroxide-Catalase Oxidation of Nicotine. 

V. Development of An Inexpensive Constant Rate Infusion Apparatus. 


VI. 

VII. 

VIII. 


Studies on The Synthesis of Derivatives of Cotinine. 

Publications and Papers Presented -- July 1, 1957-June 30> 1958- H 1 
Future Plans. 


II. 


METABOLISM OF NICOTINE IN THE: HUMAN 
Introduction • ‘ 
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The previous semi-annual report describes preliminary studies in 


which a chloroform-extract of human urine was examined chromatographically 
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III. THE URINARY EXCRETION OF PYRIDINE COMPOUNDS BY SMOKERS 


Pooled urine from'male human smokers (60 l) was collected, in the 
presence of toluene or chloroform and sodium flouride as preservative, as 
voluntary daytime contributions. The urine was adjusted to pH 9-10 by an 
addition of ammonia water and then extracted continuously with chloroform. 
The residue from the chloroform extract (?.09 g.) was treated with 40 ml. 
of water. The aqueous solution was separated from a residue. The latter 
was treated with 40 ml. of methanol which was separated from a residue. 
That the latter was devoid of Koenig positive material was demonstrated 
by paper chromatography of a chloroform extract. The methanolic solution, 
which contained Koenig positive material, was evaporated to dryness. The 
residue was dissolved in the aqueous extract. The solution was acidified 
to pH 2 with HC1 and placed on a Dowex 50 (H+) column (2.5 cm. x 15 cm.). 
The column' was then washed with 700 ml. of water, and finally eluted with 
500 ml. of N/l ammonia water until all of the Koenig positive material 
was removed. The eluate contained Koenig, positive material: Rf 0.6l, 
O.75, O.85 and O.9O (minor) when chromatographed in' the ammonia-ethanol- 
butanol system. These zones corresponded in Rf value to zones present in 
the original aqueous and methanolic extracts of the chloroform extracts 
of urine. . . ■ 






The ammoniacal solution' from the Dowex 50 column was passed through 
Dowex 1 (OH) (2.5 x 15 cm.). The effluent and water wash (l 1.) was con¬ 
centrated to a yellow syrup (l.l g.). The column was then eluted with 
200 ml. of 1 m acetic acid. The acetic acid solution was concentrated tO' 
a brown syrup (459 mg*)• The latter was dissolved in 20 ml. of absolute 
ethanol and treated with decolorizing carbon. The filtrate was evapo¬ 
rated to dryness. The brown residue (284 mg.) 1 which showed a single 
Koenig positive zone at Rf O.73 (ammonia-ethanol-butanol) was saved for 
further investigation. 


The basicjnaterial (l. 1 g.) which was collected as effluent from 
the Dowex 1 (OH) was dissolved in 25 ml. of chloroform and placed on a 
column, of alumina (30 g.). The column was eluted with ether and methan¬ 
olic ether. The fractions from the 0-10$ methanolic ether contained 
Koenig positive material at Rf O.71 and Rf O.77 (ammonia-ethanol-butanol). 
A further fraction of Koenig positive material at Rf 0.6l was also ob¬ 
tained. 



Those fractions with Rf O.71 and Rf O.77 concentrated to yield 668.5 
mg. of white solid. By rechromatography with 0-5$ methanolic ether the 
two concentrates were separated to give 150 mg. of crystalline material 
with Rf O.77 and \ max 272 mu in ethanolic HC1. This will receive fur¬ 
ther study. . 


The fractions containing the Koenig positive material at Rf 0.71 
were combined and concentrated to a brown gum (87 mg.). By coehromatography ' 
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that cotinine was present. Confirmation 
cotinine picrate (m.p. 100-102°) which did 
of authentic material. 


The fractions with Rf 0.6l upon concentration yielded 118 mg. of 
brown gum'. The material cochromatographed on paper with the ; 

desmethylcotinine-"hydroxycotinine" fraction obtained from'nicotine me¬ 
tabolism in dogs. Ill consequence this material was treated with acetic 
anhydride and pyridine. The residue from concentration of this mixture 
was treated with methanol and reconcentrated to give 143 mg. of brown oil. 
This oil was dissolved in 5 ml* of chloroform and placed on a column of 
alumina (5 g.) 1 . The column was developed with methanolic ether (0-100$). 
To give Koenig positive material at Rf O.75 and Rf 0.64 which were fur¬ 
ther investigated. 


with' cotinine it was inferred 
was achieved by conversion to 
not depress the melting point 


The Rf 0.75 fraction (80 mg.) consisted of an oil which was chroma- 
tographically identical on paper with acetylated hydroxycotinine which 
was previously isolated from the urine of dogs after nicotine infusion. 


The Rf 0.64 fraction (17 mg.) was ehromatographically identical with 
desmethylcotinine. 


In' addition to the foregoing survey of chloroform-soluble constitu¬ 
ents of smokers 1 urine a preliminary survey of the substances not soluble 
in chloroform has been conducted. Both the aqueous and chloroform frac¬ 
tions present an experimental situation which is far more complicated 
than the corresponding situation' observed following administration of 
nicotine to either the human or the dog. 


For the moment no' single explanation may be offered for the observed 
differences between the excretion' of Koenig positive materials by the 
smoker and nicotine-treated subject. It is reasonable to suppose that 
some of the differences may arise as a result of absorption by the smoker 
of pyridine compounds other thar^ nicotine. These substances may be me¬ 
tabolized to give a considerable variety of compounds. A further possi¬ 
bility is that the additional pyridine compounds may inhibit nicotine 
metabolism at some stage and thus give rise to new excretion products. 
Some of these factors will be considered in future studies. 


IV. HYDROGEN PEROXIDE-CATALASE OXIDATION OF NICOTINE- 


During the past few years emphasis has been given to methods for the 
isolation, characterization and identification of metabolites of nicotine. 
This work has made possible current investigations in which the physiolog¬ 
ical activity of the metabolites are being studied. In addition, the 
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variety of nicotine metabolites now available makes possible both theo¬ 
retical and applied studies of the role of specific enzymes in the pro¬ 
duction of metabolites. 


Present and previous reports present data which favors the belief 
that cotinine plays a key role in the metabolism of nicotine. Pilot ex¬ 
periments have, therefore, been conducted to establish the possible 
enzymatic route to cotinine. 


Since cotinine has been observed as the result of autoxication of 
nicotine, it was considered that the formation' of cotinine in vivo might 
arise as a result of the action of hydrogen peroxide-catalase action on 

nicotine. Keilin and Hartree have reported that ethanol is oxidized to 

acetaldehyde in vitro in the presence of hydrogen peroxide in phosphate 
buffer and that yields of the acetaldehyde are enhanced when the reaction 
is carried out in the presence of catalase. In our studies nicotine was 

treated with hydrogen peroxide and catalase under conditions similar to 

those employed by Keilin and Hartree for ethanol. Following the oxida¬ 
tive procedure the reaction mixture was steam' distilled under alkaline 
conditions to remove unreacted nicotine. Aliquots of the solution were 
then extracted with chloroform. The chloroform solution was chromato¬ 
graphed on Whatman No. 1 with ammonia-ethanol-butanol. The single Koenig 
positive zone on 1 the chromatogram corresponded in' Rf value to that ob¬ 
tained from an authentic sample of cotinine. This experiment does not 
unequivocally establish the involvement of catalase in the oxidation of 
nicotine in vivo . It does provide, however, material evidence on which 
to develop further experimental studies. 





V. DEVELOPMENT 1 OF AN INEXPENSIVE CONSTANT RATE: INFUSION APPARATUS 

Introduction 


In a variety of pharmacological and chemical studies there is a re¬ 
quirement for a device which will permit the infusion of solutions at a 
constant rate to an organism 1 or chemical mixture. In simple chemical re¬ 
actions there are a variety of devices for proportionate feed or constant 
rate injection of solutions can be accomplished by manual means, which 
are often tedious and inaccurate, or with the aid of positive drive mech¬ 
anisms which are generally expensive, although under ideal conditions 
trouble-free and accurate. Apparatus in the latter category is usually 
elaborate and, in cases where simultaneous multiple tests are conducted, 
the cost of the apparatus can well exceed several thousand dollars. 


In the course of studies in this laboratory where dogs were given 
aqueous solutions of nicotine intravenously over an eight-hour period it 
was desirable to develop moderately-priced apparatus for simultaneous 
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infusion at constant rate to six or more animals. By the advantageous 
selection of inexpensive commercial components such an apparatus was de¬ 
veloped. So far as we are aware, no equivalent device has been described. 
The wide range of applicability of this simple apparatus prompts a report 
of it. 


Experimental and Discussion 


Dogs under pentobarbital anesthesia were cannulated at the femoral 
vein. The cannulae were attached by polyethylene tubing to a 25 or 50'ml. 
burette, equipped with solenoid valve (Houston Glass Fabricating Company, 
5313 Harrison Boulevard, P.0. Box 9032, Houston 11, Texas, Cat. No. 82b-2)<. 
The burette was enlarged at the top by means of a 60 mm. powder funnel 
which was connected by a short length of tubing to the top of the burette. 
In trial runs for adjustment a non-toxic solution' such as saline was used 
to fill the burette. The solenoid valve was actuated by means of a re¬ 
peat cycle timer (Andrew Technical Supply, 6972 North Clark Street, 

Chicago 26, Illinois). For the purposes of the study a delivery of one 
ml. in each 60 second period was selected. The timer (normally open): was 
set to close for one second in each minute. 


After initial adjustment by a screw clang) to the required rate of 
flow, which' is usually easily achieved empirically within the first. 5 ml. 
of the burette by observing the initial rate and subsequent loss of rate 
(approximately 0.1 ml. with decrease of hydrostatic head corresponding to' 

-1 ml. on the burette), the burette and reservoir are filled and positioned. 
The apparatus will infuse solutions intravenously to individual animals 
over 80 to 325 minute periods with an accuracy in the range of 10 per cent.. 
Venous pressure is sufficiently constant to allow even flow from the time 
of the initial adjustment. 


Since the apparatus is all glass, with the exception of the indicated 
organic material which can be readily converted to glass, corrosion does 
not become a problem. Tolerances are wide enough to insure ready assembly 
from ordinary parts, but some attention must be given to the diameter and 
wettability of the tube leading from' the reservoir into the f unn el to in¬ 
sure constant filling of the funnel. 


If attention is given to stable placement of the cannula and elimina¬ 
tion of foreign' particles from the solutions no difficulties are ordinar¬ 
ily encountered. Grit and large particulate matter if present will prevent 
the solenoid valve from seating properly, and bring about an early emptying 
of the reservoir. 


The total cost of special components for one animal is approximately 
forty dollars. Six or more additional animals may be simultaneously 
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infused by the same timer at an approximate cost of fourteen dollars each. 
Additional economy can be effected by use of a surplus one r.p.nK motor 
mounted to actuate a microswltch by means of a heart cam' or cam wheel. 


Summary 

An apparatus for infusion at constant rate, readily assembled from 
inexpensive commercial components has been described. 


VI. STUDIES ON THE SYNTHESIS OF DERIVATIVES OF CCTININE 


Following the administration of cotinine the urine of dogs contains 
a substance which, after chromatographic partial purification, can be 
acetylated with acetic anhydride-pyridine to yield an oil. The latter 
forms a crystalline picrate which has an empirical formula consistent 
with the following structural formula: 





Preliminary data is sufficient to suggest that the metabolite "hydroxy- 
cotinine" has an OH group' which is a to the carbonyl group of the pyr- 
rolidone ring. 


Based on the foregoing, several synthetic routes to the metabolic 
compound have been explored. Two routes now show promise and are now sum¬ 
marised to indicate the steps which have been carried out (a more detailed 
report will follow): 


1 . 



C6E5COCI 


NaOH 


A- 


H 

fCHgCH^COOH 



N G 6 H 5 


(II) 
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(VI) 


2 . 

c 



CCXX^Hij 

Na-^-NHOCCH^ 

GOOC2H5 


(II) 
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In synthesis 1 intermediate (il) was prepared in good yield. The 
subsequent steps have yielded compounds which although! not isolated in 
pure form appeared to be adequately pure to carry out the sequence. The 
final product (Vi) hydroxycotinine although impure had chromatographic 
properties consistent with natural metabolic "hydroxycotinine." 


In> synthesis 2 products through (VT) have been obtained in good 
yield. Analytical data is not yet complete. Treatment of "aminocotinine" 
(VI) with nitrous acid afforded a product which cochromatographed with 
natural "hydroxycotinine." 


Since both of the foregoing syntheses might be expected to yield a 
mixture of diastereoisomers in contrast to the single isomeric form ex¬ 
pected in metabolism, steps are now being taken to prepare sufficient 
quantities of the materials to effect a separation of isomers for further 
chemical and biological studies. 
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VII. PUBLICATIONS AND PAPERS ~ JULY 1, 1957 - June 30, 1958 

Publications 


l) Synthesis and Properties of PyridylalaninesHerbert McKennis, Jr., 
and Edward R. Bowman, The Virginia Journal of Science 8, 314 (1957)- 


2 ) Gamma-(3-Pyridyl)~Gamma-Methylaminobutyric Acid as a Urinary Metab¬ 
olite of Nicotine, Herbert McKennis, Jr., Lennox B. Turnbull and 
Edward R. Bowman', Journal of the American' Chemical Society 79 > 6342 
(1957). 


3) Metabolites of Nicotine and a Synthesis of Nomicotine, Herbert 
McKennis, Jr., Lennox B. Turnbull, Harvey N. Wingfield, Jr., and 
■ Lovell J. Dewey, Journal of the American Chemical Society 80, 163k 

(I958). 


4) Metabolism of y-(3-Pyridyl)-y-Oxobutyric Acid, Lennox B. Turnbull, 
Edward R. Bowman and Herbert McKennis, Jr., Federation Proceedings 

17, 421 (1958). 


Papers Presented 


l): Metabolic Fate of the Pyrollidine Ring of Nicotine, Herbert McKennis, 
Jr., Lennox B. Turnbull, and Edward R. Bowman, Southeastern Regional 
Meeting, American Chemical Society, Durham, N'.C., Nov. l4, 1957- 


2)' New Metabolites of Nicotine, Lennox B. Turnbull, Herbert McKennis, 
Jr., and Edward R. Bowman, Biological Seminar, Medical College of 
Virginia, March 5> 1958. 

3 ; ) Metabolism of y-(3-Pyridyl)-y-Oxobutyric Acid, Lennox B>. Turnbull, 
Edward R. Bowman 1 , and Herbert McKennis, Jr., 48th Annual Meeting, 
American Society for Pharmacology and Experimental Therapeutics, 
Philadelphia, Penna., April l6y 1958. 


4) Metabolism of Nicotine in the Human', Edward R. Bowman, Lennox B. 
Turnbull, and Herbert McKennis, Jr., Annual Meeting, The Virginia 
Academy of Science, Roanoke, Va., May 9 , 1958. 
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VIII. Future Plans 


A continuation of studies on' the synthesis of hydroxycotinine and 
related compounds Is contemplated. This will facilitate chemical char¬ 
acterization of urinary metabolites and aid in the interpretation of en¬ 
zymatic studies on the degradation of nicotine. A parallel study of 
nornicotine metabolism is being inaugurated to facilitate interpretation 
of the urinary pyridine compounds of the smoker and to assist in the in¬ 
terpretation of nicotine metabolism. 


Since the current program is now entering, the final year of the 
three year period under support of the Tobacco Industry Research Committee 
it is planned to formulate a reapplication for support in the coming fall. 


Source: https://wwwjndustrydocuhierits.TJCsf.edu/clocs/tfviTi0QbQ 
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Cardiovascular, pharmacology and chemistry 
Committee: 

Dr. Jacobson, Chairman 
Dr . Cattell 

/" Dr. Bing #286 

C ' 

TOBACCO INDUSTRY RESEARCH COMMITTEE 1 
150 East Forty Second Street New York 17, N ! .Y. 


Application for Research Grant 


Date: July 20, I 96 O' 


1. Name of Investigator: 

2. Title: 


Paul S. Larson, Ph.D. 
Professor of Pharmacology 


3 . Institution 

& Address: 

4. Project or Subject: 

acid metabolism. 


Medical College of Virginia 
Richmond 19,. Virginia 

The effect of tobacco smoke and nicotine on ascorbic 


5. Detailed Plan of Procedure: 

Numerous reports have included claims for an effect of tobacco smoke and 
specifically nicotine on ascorbic acid metabolism. Representative of these, and 
some to the contrary, are the following. 

Decreased urinary excretion of ascorbic acid in smokers (Strauss & Scheer, 
Zschr. Vitamin-forsch. 9:39, 1939 > Goyanna, Brasil med. 69:173, 1955)- Increased 
followed by decreased excretion in the urine in mice exposed to cigarette smoke for 
20 1 minutes a day (Venulet & Moskwa, Polski Tygod, Lekarski 7:28l, 1952). 

Decreased ascorbic acid content in the milk of smoking mothers (Venulet & 
Danysz, Acta Physiol. Poloni^a 4:646, 1954; Fediat. Polska 30:811, 1955). 

Lowered blood ascorbic acid levels in smokers or from smoking tests 
(Earmsen, Deut, med. Wschr. 67 , 790, 1941; Venulet & Moskwa, Polski Tygod. Lekarski, 
7:28l, 1952; Bourquin & Musmanno, Am. J. Digest. Dis. 20:75, 1953). However, 

Hogler (Wien. med. Wschr. 93:309, 1943/ in studies on more than 100 smokers and non- 
smokers found no ; regular differences in fasting ascorbic acid blood-levels, even in 
acute tests (smoking 3 cigarettes in succession on an empty stomach). Also, 

Wenzel and Beckloff (j. Am. Pharmaceut. Assoc., Sci. Ed:. 47:338, 1958)' did not find 
significant differences in the serum ascorbic acid levels of rabbits maintained on 
control diet or fed 0.1$ cholesterol In the diet, or given 2.8 mg./kg./day nicotine 
in' the drinking' water, or given combined cholesterol and nicotine. 


C 


Decreased adrenal ascorbic acid content following nicotine administra¬ 
tion' (rat: Maren, Proc. Soc. Exp. Biol. Med. 77:521, 1951)• Decreased adrenal 
ascorbic acid content following exposure to tobacco smoke (frog: Venulet & Moskwa, 
Polski Tygod, Lekarski 7:28l, 1952; mouse: Venulet & Majcherski, ibid 10:6, 1955; 
guinea pig and rabbit: Lupu, Velican & Mihaescu, Session of Med. Sci. Section of 
Roumanian Acad, of 22-24 Jan. 1954, p. l4l-l68). 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO. 
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In in vitro studies, Reif (Biochem. Z.. 315 :310, 19^3) found that 
destruction of ascorbic acid by nicotine proceeded only slowly in pure distilled 
water but could be markedly accelerated by small amounts of copper. With' small 
amounts, of nicotine the reaction' stopped at the dehydroascorbie acid stage; with' 
large amounts, no ascorbic acid was recoverable by treatment with' hydrogen sulfide. 
Bourquin & Musmanno (1953 reference above) added to blood of known ascorbic acid 
content, nicotine in amount estimated to equal the amount which might be absorbed 
in heavy smoking, and in 3 experiments found that 24.4 - 31 . 6 $ of the original 
ascorbic acid had been lost after 5 or 10 minutes. 

If this effect indeed occurs, it would seem well to learn more 
concerning its magnitude and its mechanism, so as to help Judge its possible 
physiological importance to the body economy, since the vitamin has been implicated 
in steroid and cholesterol synthesis, iron metabolism, the degradation of tyrosine, 
collagen formation, cellular respirations, and as a factor in the bodies 
resistance to stress. 


Proposed Research 


Analysis of 24-hour urine samples of large groups of smoking and 
nonsmoking students and volunteers using the colorimetric method of Roe and 
Kuether (j. Biol. Chem. 147 :399, 1943) which measures both forms of the vitamin 
by the color produced by reaction with' 2,4-dinitrophenyl-hydrazine after oxidizing 
the: reduced form by treatment with "Norit" and acetic acid. The assay commonly 
used by the workers cited above was the titrlmetric decolonization of the dye, 
2,6-dichlorophenol indophenol by the reducing action of 1-ascorbic acid. This does 
not. account for the oxidized form (which also has antiscorbutic activity)' unless 
first reduction with hydrogen sulfide is effected, a precaution mentioned by only 
one of the investigators cited (Reif). 


Observations on ascorbic acid excretion in "ascorbic acid loaded" 
volunteers during period of abstinence, smoking regular and possibly denicotinized 
cigarettes, and in nonsmokers. 


Animal studies using, both species that can synthesize ascorbic acid 
and ones that cannot. Particular emphasis will be placed on the use of C'^ labeled 
ascorbic acid to follow the excretion of as well as ascorbic acid, with and 
without exposure to nicotine, as well as preparing autoradiograms of urine 
following chromatographic development in suitable solvent systems. 


In vitro studies on ascorbic acid and nicotine combinations in 
aqueous and blood serum media using both cold and C li+ ascorbic acid. Rate of 


disappearance of ascorbic acid will be followed and autoradiograms will help 
determine the formation of chemical transformations. 


Further direction will depend on findings during, the course of the 
above studies. 


6 -. Budget Plan: 1st year 


Salaries 2,550. 

Expendable Supplies 2,000. 

Permanent Equipment 
Overhead ('10$') 470. 

Other (Travel) 150 . 


Total $5,170. 


• • ‘ -f. 
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7* Anticipated Duration of Work: Two years (The second year budget should be 
about the same as the first year one. 

8 . Facilities, and Staff Available: 

Facilities include spectrophotomer, chromatographic and C^ : counting, 
equipment needed for the study. Mr. Robert I. Toborowsky will spend virtually 
full time on the project. Mr. Toborowsky is a graduate student in his second 
year of study for the Ph.D. degree. He is an outstanding student with a straight 
"A" record and the study will be his thesis, research. $2,350 of the salary item 
is to. be for his fellowship stipend ($2,000) and tuition costs ($350)j the 
remaining $200: is to contribute toward animal technicians salaries. Dr. Larson 
and the other members of our staff will contribute in supervisory capacities. 

9« Additional Requirements: None 

10. Additional Information: 

The possibility exists that relationships to nicotine metabolism studies 
in progress will develop from this study. 


Signature Paul S. Larson _ 

Director of Project. 


R, Blackwell Smith Jr. 
President 
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;$$■??':,i ' , TOBACCO INDUSTRY RESEARCH COMMITTEE 
;v J50 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 

■'•••• •»; I'"*,-’; •■;■■-.■■■ ■■ ■. ■ " ••..."■■ • 

■ -> 'M - Application For Research Grant ’ •*. ", 


#12882 


Activated T/l/56 
Beamed 7/1/57 


January 2b, 1958 


1. Name of Investigator: 


t. i^amo vi iiiv.Ddiiuaiui: * « 

1* Paul s. Larson 
2* Borvey B. 3aag 

2 Tjt i e . 3* Herbert HeXenais, Jr. 

1* Professor of Fhanaacology 

2» Professor of F&ar»acolo{zy 

! . : 3 . Institution 3« Professor of PhancacOlOgr 

■ & Address:: 

, i •; . Hcdical College of Virginia 

, ; Richmond 19# Virginia 


4. Project or Subject: 


Sazyaatic Transforosation of nicotine and Related Coeapcuads* 


v-'i 5. Detailed 1 Plan of Procedure (Use reverse side if additional space is needed): 


la the enclosed sesd-aanaal progress report it vlll to seen that by 
of fractional crystallization, chresatogrspby and extraction it has bean 
possible to ide ntify tvo metafcolites of nicotine end separate others. By 
use of these nethods It is planned to investigate further the nature of 
the unidentified nicotine metabolites and to chemically identify these* 

Studies are also planned which will provide information about nicotine metabolites 
which do not give positive Koenig tests. It Is considered that experiments 
with C~i4 oar tritium labelled nicotine will give the ooet satisfactory results 
In the search for the Koenig ne^tive compounds. . Current experiments have shown 
that the major portion of nicotine is metabolized to Koenig negative compounds 
which contain either a substituted or degraded pyridine nucleus. She radio* 
active compounds should, in addition to providing a satisfactory route to the 
uninvestigated fraction of metabolized nicotine, tommufca facilitate 
greatly studies on the role of the bile in excretion of nicotine and aatabalites* 
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6.. Budget Plan: 

•* 7^ ’. • .. i . 





Social Security 

Salaries ' 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 

Total 



230 

16,400 

4,500 

2,572- 

1,100 

28.2^7 


7. Anticipated Duration of Work: &W yC&Tj it i» intended to review the progress Of thfi 

current investigation ia the fall of 195 b and thereafter to make an 
application for extension of the grant. 

8. Facilities and Staff Available: 

General pbanaaeologic and biochemical equipment; fraction, collectors, 
lardy type Warburg apparatus, Befrigcrated centrifuge, counting 
equipocut (Libby aatl-coiacidaace counter, nuclear instrument glass flow 
counter with automatic eastpia changer) paper ehzxamtographlc equipaant, 
polar looter, greenhouse facilities for growing labelled plants* 


9. Additional Requirements: yfcat tf any. Will depend UpOtt hOW the project dCVClOpS. 


10. Additional Information (Including relation of work to other projects and other sources of supply): 

Salary breakdown; Lennox B. Turnbull, ih.B* $3,400 

Edward E» BO'-iaan, K.S* 6,203 

Leo. Assistant (part-tine) 1,200 
Animal ma (yart-tias) 600 

Social Security 230 

Other-breakdown; Travel §>TjQ 

Fees for human volunteers (nicotine) 350 

Permanent eqjiLpaent-breakdowai Spinco Breparati\'e Centrifuge 5)2950 

(with rotors) 

Constant infusion pura? 535 

The centrifuge will make possible preparation of active enzymatic fractions tma 
the pump will insure reproduc tib ility in anlml experixaente. 


/s/ Paul S. Larson 
i%( Harvey B. Haag 
c . , fnf Herbert MeXenais, Jr* 

Signature —- _ t _ * _ 

Director of Project 
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£ - >i : ; * r Application For Research Grant -I-., ' ; .. 

!?»>• ’•>" * ’ C'- l :- k - . ./ * * “ 

Date: January 2b, 1957 


1. Name of Investigator: 1* P&Vll S • Larson 

2. H. B. Haag 
3* Herbert McKennis, Jr, 

2. Title: 1. Professor of Pharmacology 

2, Professor of Pharmacology 

' 3. Professor of Research Pharmacology 

3. Institution - 

. & Address: Medical College of Virginia 

Richmond 19# Virginia 


s r . p ■ • 

4. Project or Subject: 

Enzymatic Transformations of Nicotine and Related Compounds, 
(Continuance application for period of July 1, 1957 - 
June 30, 1958) 


5, Detailed Plan of Procedure (Use reverse side if additional space is needed): 

•'.•.if • ■” : . ' * « . 

In the enclosed half-yearly progress report it will he seen that the metabolism 
of nicotine has been considered to fall into three categories. Current work is 
concerned almost exclusively with the "cotinine pathway” of nicotine metabolism# 
Methods hare been developed for the synthesis of compounds of interest for this 
pathway, and methods have been devised for the isolation and separation of the 
compounds. Currently work on the metabolism of the intermediates (actual and 
postulated) is in progress# It is anticipated that during the months that follow 
substantial, further progress will have been made# It la then planned to investigate 
the nature of the physiological processes involved in attack of the pyrrolidine ring 
on the opposite side of the ring as indicated below: 


0 

N 


i? 


,1 

i 


While the ring cleavage currently being studied leads to the development of compounds 
which appear to be devoid of nicotine-like action, it can be seen that many of the / | 
products from ring attack and cleavage (as shown above) may resemble nicotine or perhaps 
some of the pressor amines in their action# Plans would include a systematic study 
of methods for isolation and identification of products which may be anticipated from 
this general type of biological degradation# Attempts will be made to correlate the ’? 
occurrence of 3-pyridylpropyl ketone in fermented tobacco to metabolic pathways deemed 
capable of producing the same compound in higher organisms# The improved methods for f 
chemical synthesis of nornicotine and nicotine which have arisen from work accomplished 
during the first six months of the current grant will make possible new applications 
to the studg o ^ c |i i ^^^^| fty ^^^ ??5 ^ e ^o Cs/tfv m00 0 0 


of C® 
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6 .Budget Plan: 

r ^ j ■ ' '' •*- 

\V ■ ;• • 


(Second Tear) 






t 


, Social Security 

Salaries •:» ■ 

Expendable Supplies 
Permanent Equipment 
# Overhead (i$) 
Other (Travel) 


, $ 189.00 

13,700.00_ 

2,800.00 
2 f 103.90 

_350.00_ 

Total $ 2? J li;2^90 _ 



1 7. Anticipated Duration;of Work: 

Tvo years 

8. Facilities and Staff Available: 

i * 

• V General pharmacologic and biochemical equipment. Lardy type Warburg apparatus, 
refrigerator centrifuge, counting equipment (Libby anticoincedence counter, 
nuclear instrument gas flov counter with automatic sample changer) paper chroma* 

11 . tographic equipment, polarimeter, green house facilities for growing Cr^ labelled 
'' plants. 

Staffj full time: Lennox B. Turnbull, Fh.D., Edward R. Bowman, M.S., 

part time: Dr. Paul S. Larson, Dr. H. B. Haag, Dr. Herbert McKennis, 

9. Additional Requirements: 1: r. 


What, if any, will depend upon how the project develops. 


■; 10. Additional Infarmation (Including relation of! work to other projects and other sources of supply): . - V 1 

The breakdown of permanent equipment items is as follows: 

v i 2 Fraction Collector (with set of siphons) $1,950.00 
1 Unterzaucher oxygen determination apparatus §50.00 

The fraction collectors are required to relieve personnel from the time-consuming 
manual collection of samples. 

The oxygen determination apparatus is required to make possible determination of 
y the oxygen content of some of the pyridine derivatives. The apparatus also can 
, be used in determi n ing the source and biochemical stability of oxygen intermediates 
(througn use o t Facilities for determination of oxygen are very sparsely 

distributed throughout the country and are not generally available for outside work. 

The breakdown for salaries 1 b as follows: 

, L. B» Turnbull, Ph,D. $8,000.00 

E. R. Bowman, M.S. 5,700.00 

Paul S* Larson 
H. B. Haag 

Signature -Her b e rt M c Ken nis , Jr .-- 

< . Director of Project 


- Wt Ttoffipklna 

Business Officer of the institution 
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.4 Budget Plat; 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N. Y. 


», - * v. • r. .; a*. ■*• * v * 

A.f V; ..' -. -‘Vi.V '• 


: v --‘- < .f: i ‘, '.;•' -/'ft ’’ : ' 

h$iA ■'*>'is:.: 


, //‘‘v, 5a?«ri** ■■ ,. ■ y V 

.■■•• ' Ixwndabl* Supdi« 
Application.For Research Grant 


t A”‘ 


r| =»w t . 


‘ j; 1 Overhtwfc 
’ * rV 6th*r 


' -.4'HW . i\ 

rT5; ; >. • 

'■$ -f.-.'ffc* ■- 


T V/ ; f ; H ;-; 

CIO, ... 

_ »«t'U,195IP* 

oa all it&» w&&avikt. 


■m 


Larsoa, flu D« 

3. 


& 3nd Ave; iiNProfasaor of rharaaoology 2* Professor of Fharmcology 

V, }•'; y - ^ •-;.,,3*. Profoasor <jf /tesemrch Phaiaacology , , , . 

• •;; ; 3 .^ns^ u tion ,’U 

V +**&.** flbdioaX Oolls^a of Vlarginift^ jsses 

tjuohswodl .^?e?rv5wttta« 

-M itbni-fi •"• ' ' • a.-. 

4. Proieci or Subjecf: ^V^V._,V. 1 V .-f* < 

; r; , ..o Bta^afttlo TwmaforaatloM of HlcotinaA.,%, fs.^- 

; : ■■'■'" ■■••■ ' •■•■ ’■ '•' ■ 

Ai&Atxid gfr<juiffcm«riU:: • : v- ; 


Harbart IteKamlo, ?h,D. 

txaf#5fc >«tU»a 


2, H. B, Sxag, M.D. 


'. '.'..,’ "?f fsayj m H-r Are v-M'iJ-^rV $}»'&*$-z% 


‘u 5» Detailed Plan of Procedure (Use reverse side if additional space is needed)^ ofi 3 «4/- '? 

iVj.v TO. :Ucnai (.Hi^u^na rtm*#?; ^ i*P; $ ^ ai *~ > er sourcex 07 -■ - ; 
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r> ■ ^ f ^ v ^logi( jrW^ir$xi^ f ^*4 Xaboled 

'• ^^ftaotlttft indtoato tSSb'prsaGRoe of thro® aajor- aa3 pcwslbly fmx alner miafcoXitoa of 

BAtur® of 

; ^ ff r -vA* . • 

., mi?& *&■ tja 

. _ _ __ _____ proposod 

, <., . ioftlakia &&&§&*&& diraol^.tward, elnciddttng,$h^, ; ^nzya# t syatoas Involved, 
e^rly. ejjudles; uhlih Msau^slldao vora x&edy no Jbvealjl^atioaa oo the w*y~ 

^ twi^ormatlMi. of^^ flfleoittte.ly aaicali bava' Wea* recorded (Wads ei'al^, Blooheau 
.. Z.'3 o 8, 555, I94l}' l^ld, 312, 53l, 194S| Annal. d. Chea, 562, 60, 1949). lhase etodles 
;’ provide little lnforaatlon othar than a few characteristics of the cystema involved, 

'•’, Data on possible intermediates in the raetabolisa of nicotine being obtained 
in our laboratory, together with goaeral advances ln/eoayifology, naka possible a study 
in systems less complex than whole tissue slices, for/example,, purified preparations 
fortified with co-fhotora uccording to modern enayratio teadliqusa should yield new 
. information. The fact that possible lirfioilaedlatajar^frava^'basa* dlaclccw als o lakot 
possible new studies on the effect of oxidation — reduction and othery type ensymes on 
these Colorado. Results from the enayastie studies would be compared to intact 
animal studies using various species. OK labeled nicotine will be used in experl- 
v meats where such labeling is desirable, _ 

tjwan Officer of the.ia»iihjfion 
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. X, * Budget Plan; ;j y . * J '.: ; 

: l f i ir** : .fh .'Salaries 7 77:.-7 -' 

^ A ;; 1 Expendable Supplies 

.• -V i.;. , , •,,• Al^PermanenVEquipment 

tVYV^VV/ V.'V* ' 1 ■ ' ‘ ' Overhead. 
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V *l» 

• t> v .4 


*l£?5 oa all ltooa asaapting pamanont equlpoont. 


. 7. AnlidpalwTDurahon of Work: ^ %-*?**%, H>, 5. ^ ». 5^3... 

•: rt» 4 3. 

Thraa yoirs 

8. Facilities and Staff Available: ^Z^K'-LZ'iZ? '''tnimcCSf 3J? l^Wrsafit'al/^f 

. j ' QetMxal pbaxis^QiiLb^^a&cl islochooidai Qqufjiiwttl'‘'^nd labaratoiy, 

apparatus, rafrlgaratad coatrlfugo, CU counting ocplpasat (Ubty 
' antliolnbldenc® coxatra*^ flocloar Ihotruasnts ^a-flow ocantor vlth autamtlo yirmig 
•7’ ehftngor)| paper chrc««4p|raphio - oqulpoont and electrolrtlc desalter, gro^shewuto 
t^foalUtlea for gracing CU ladled plant® 7 *\* ; 

i Wj v juVieJ taff 1 aarvlca® of - Dr. ?wd 3, tar3on - ^ :.-V 

1 :'^ AJJ ; • ' , ’ ; Pr. Jbrbort ItoKonnla 

9. Additional Requirements: 

*. * .. '• 

; • i " • • .. v . : : • 

T&at^ tf any, there nay be dll depend on how the project develop®. 


10. A^dirionai*InformVtloS^tlncluding Velafion of ’wor^Vo'^olFier‘projeefs an3"oilier sources of supply): , . 


**'.'’! • • •' ’-•"•^" r, 


^7_^iin-*r^i4 '.jfessfisrfehin'-ttt V.#: ^r;vb r*n>n tV.it citt#;k : :. 

i J0aer4 : ‘ ^ 

Speot£UQprd.4DO0wlth attaohaent# $S4C», Uieriaocapi^,. Qlrt^iii&g-panp $43 ^ 


cord Is'ncodfi 

and.'in the 

oohatltuenta.;' • 

«r : 'isw'*'fei^c i 3 


onai prorc«3ional 7 
«f,5w), the other at the 

L s .fcfsuv, -j, * ' 7. -V 




lluifadl friyrerfl tt . fny 015*000# :f r:j*V4 i r h^<i v 

; •• ^11. <1* £h«3* , f&i 

• •:•■ ■ iifto 4 i«f e.hhr4«t»rtott«» 'tha 

, ,:-iJ • 7 H v?f-.‘7ft .lu^vactfjiatwa la. Si^.ratr-$holtf» if heis^r 'bVUdsi®^. .,! ' 


*7 # r I - ,i ; t? ^ 5V Sgnature . .. /s/ H ^ortnlfll 3W- - ^ * 

JTajS-fe- *l-7 Directorof Projecf- 

ia ■ t# *• nnsl eu«ya»c ob.,-7 . 

tjm< ItK#' wvill ha;it*^roi -latact ■ .«. 

aai^l ftctfisn atfeg.td.. 7)l«Uiai./lsl Vi w«[- Sti'&zp'*tU> 

smt& vhnrs isteah ter t ln$*rJ&!* , /a/ y. y/ TcBritinw, -CooptroU or 

Business Officer of tHe Institution 
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Committee: ' TOEAGCO INDUSTRY RESEARCH COMMITTEE #265 

1 Dr* Jacobson, Chm. 150 East Forty-second Street 

Dr. Comroe New York I?> N- Y. 

Dr. Rienhoff 

Application for Research Grant 

Date: February 6 > i 960 


1* Name of Investigator: Gustave A. Laurenzi, M.D. 

2. Title: Assistant Professor of Medicine 

Coordinator of the Division of Respiratory Diseases 


3. 


Institution 
& Address: 


Seton Hall College of Medicine 

Medical Center 

Jersey City k , New Jersey 


4. Project or Subject: Studies in bronchitis: A correlated investigation of 
the capacity of the lower respiratory tract to maintain sterility and the 
> /factors which interfere with the protective mechanisms involved, I. Human: 
A study of the bacterial flora of the upper and lower respiratory tract In 
normals (smokers and non-smokers) and chronic bronchitics(smokers and non- 
smokers). II. Animals : A study of the mechanisms whereby the respiratory 
tract clears bacteria: (a) demonstration of clearing; (b) demonstration 
(anatomical) of the sites of clearing and identification of the protective 
mechanisms involved, and (c) the study and comparison of the effects of 
cigarette smoke and sulfur dioxide on the clearing capacity. 


n 



5 . Detailed Plan of Procedure: 

. Headings refer to those in Section 4. 

I. Human study : The examination of expectorated sputum for bacteria Is 

misleading in that secretions from the lower respiratory tract are contam¬ 
inated by oropharyngeal secretions. Studies have shown that in the normal, , , 

secretions in the bronchial tree below the carina are sterile. I am con¬ 
cerned with demonstrating this sterility by comparing the bacteriology of 
aspirates from the lover bronchial tree with the bacteriology of expectorated 
sputum and oropharyngeal secretions. I propose to• study normal smokers and 
nonsmokors and patients with chronic bronchitis ♦ Bronchial swabs and wash¬ 
ings will be obtained under sterile conditions at bronchoscopy or by intuba¬ 
tion with catheters (as in bronchography). All specimens are to be homogenized 
and plated out on appropriate media. (Please see section 10 for work done.) 

II. Animal study : (a) In substance the method employed provides a means of 
administering quantitative doses of bacteria by aerosol to small animals for 
varying lengths of time and then observing what happens quantitatively to 
those bacteria that reach the lungs. Animals (rats, mice) are to be exposed 

.to bacteria (pneumococci, staphylococci) in a large plexiglass cylinder. 7 ** 

% Broth cultures of the bacteria are atomized through a collision nebulizer. '***"*' ^ 

, , The cylinder acts as a mixing assembly and inhalation chamber. Groups of 
., M exposed animals are sacrificed at different time intervals after exposure; 

the lungs are removed aseptic ally and homogenized on a high speed tissue “ 

homogenizer; and bacterial counts are done on the homogenate by counting * , t 




. I** 
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R: REDACTED MATERIAL 


- 2 - 


colonies on agar pour plates. Time-concentration curves are constructed so 
that it is possible to predict within a range the number of bacteria present 
in an animal T s lung at a certain time interval following the administration 
of a specific challenging dose. I am most interested in how fast the lung 
clears the bacteria, i.e. 1,000 organisms w immediately after exposure; 1 

0 organisms 24 hours later. (This year I have had the opportunity to work 
.with this method following the intratracheal route of administration. 'By 
this route rats clear 4C$ to 50$ of bacteria in 24 hours. Other work shows 
complete clearing of bacteria from the lungs of mice following aerosol ** * ; * 
administration.) '* • ’ | 1 ' 

;* * \ » 
(b) The fluorescent-antibody technique is especially adaptable to identify¬ 
ing the major anatomical sites of clearing. In this method specific anti- 
bodies are made to a specific organism, and these antibodies are then 
conjugated with fluorescein isothiocyanate. A high titer fluorescein- 
antibody solution is employed as an immunochemical stain to sections of 
tissue. Examination of the tissue under the fluorescence microscope re¬ 
veals the exact sites of penetration and phagocytosis. The identification 
of the protective mechanisms can be done by blocking the many known mechan- 
ical and immune factors. Ciliary action may be interfered with by anesthetics 
'or alcohol; phagocytosis may be lessened by nitrogen mustards; humoral factors 
may be blocked by chemical means, i.e. blocking of complement by zymosan'. The 
* time -concentration curves will be worked out for animals under these various 
conditions, and comparisons will be made with the untreated animals. , 




* 




Cv 


6 . 


(c) Different groups of animals will he exposed to cigarette smoke and sulfur 
dioxide. This will be done by administering bacteria in an aerosol with 
either smoke or sulfur dioxide and by giving bacteria to animals after more 
chronic exposure to these materials. Again, time-concentration curves will 
he determined as outlined in (a) and comparisons will he made. ^ 

REDACTED© 

Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (ljjo) 

Other 

Total 


1,944.00 

7,489.00 

2,525.00 


7* 


8 . 


Budget Plan: 

© 

or . 

rf* • 

w •• 

REDACTED ^ 

Anticipated Duration of Work: This grant request is for one year's support. 

The permanent equipment will make up an established aerosol laboratory. With 
the great versatility of the aerosol method I anticipate a much longer study 
of the many ramifications of this project. 

1 * 

Facilities and Staff Available: There will be adequate office and laboratory 
space at the medical school. There is ample space for the housing and care • 

of laboratory animals, and culture media and basic bacteriological needs will ^ 

be supplied by the hospital microbiology department. This project will re- ^ 
quire the part time participation of a pathologist and a thoracic surgeon. * *** 

A bacteriology technician and a secretary will also be included. 


e j 1 
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9 . 


10 . 




Additional Requirements: The use of aerosolized cultures of bacteria 
requires maximum protection for personnel* Concerning this matter I have 
visited and consulted the Bacterial Warfare Center at Fort Detrick, 
Maryland, and the School of Public Health and Department of Industrial 
Hygiene at Harvard. The plan of this experiment and the protective meas¬ 
ures ve will use meet with their approval. . 

. v -r. i l v.,£ 

Additional Information (including relation of work to other projects and 
other sources of supply): This year I have studied 25 patients by the 
method described in section 5j human study. All of these patients were 
bronchoscoped because of the suspicion of bronchogenic carcinoma. Four 
of these patients had chronic bronchitis, and all of them were moderate 
to heavy cigarette smokers for 25 years. Bronchial aspirates from the 
21 non-bronchitics and one bronchitic were sterile. This indicates that 
any effect that smoking may have on the bronchial tree does not interfere 
with the normal clearing of bacteria. (This material is being prepared 
for a preliminary report in the New England Journal of Medicine .) A 
study of the mechanisms whereby the lower respiratory tract is able to 
rid itself of bacteria and what factors upset these mechanisms so that 
bacteria are able to take hold, colonize, and cause bronchial infection 
is fundamental to the entire problem of chronic bronchitis. I am also 
seeking aid from the national Tuberculosis Association to continue a ; ,* 
similar study on the intratracheal administration of bacteria to animals* 


' p * •. 
■ • . 4 i 


* - 





/s./ _ Gustave A. Laurenzl, M.D. _ 

Director of Project 

/s./ _ Joseph F. Salerno _ 

Business Officer of the Institution 
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CURRICULUM VITAE 


Undergraduate 

School 

Medical 

School 

Pathology 


Medicine 


Medicine 


Pulmonary 

Physiology 


Pulmonary 

Physiology 


Clinical 
Chest & Medicine 


Bacteriology 
& Immunology 


GUSTAVE: A. LAURENZI 


New York University, B.A#, cum laude. 


Georgetown University School of Medicine, 
M.D., magna cum laude. 

Intern in pathology, Mallory Institute of 
Pathology, Boston, Massachusetts 


r 19^9 

. f V v 

1953. t'A. 

1 ** 

. * ^ J 

» 4 '■ ’ \ .* K '-L* 

July, 1953-June, 1954 '' 


Intern in Medicine, Yale University 
Medical Service, Grace-New Haven 
Community Hospital, New Haven, Conn. 

Assistant resident in Medicine, First 
(Columbia) Medical Service, Bellevue 
Medical Center, New York 16, New York 

Research fellow, Cardiopulmonary Labora¬ 
tory, Columbia-Presbyterian Medical 
Center, New York 32, New York 

U.S.P.H.S. Postdoctorate fellow. ‘ # 

Assistant Physician to Presbyterian Hospital. ' : 

Research fellow (same as above). July, 1957-June, 1958 

Fellow in Medicine of the National Founda¬ 
tion for Infantile Paralysis. 

Assistant Physician to Presbyterian 
Hospital. 


July, 1954-June, I955 

July, 1955-Jiuie, 1956 

July, 1956-June 1957 



i-v % t 


Chief resident physician. Chest Service, July, 1958-June, 1959 

Bellevue Medical Center, New York 16, 

New York. 

Teaching Fellow of the National Tubercu- t ,; ; 

losis Association. ' ; 


Research Fellow of the National Tubercu¬ 
losis Association. 

Charming Research Fellow in Bacteriology and 
Immunology at Harvard, Charming Laboratory, 
Mallory Institute of Pathology, Boston City 
Hospital, Boston, Mass. 

Clinical Assistant in Medicine, and Chest 

Consultant, Second & Fourth (Harvard) Medical 
Services, Boston City Hospital, Boston, Mass. 

Assistant Professor of Medicine 

Coordinator of Division of Respiratory 

Diseases, Seton Hail College of Medicine, 
Jersey City, New Jersey 


July, 1959-June, 1960- 


July, i960 
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; 'isVV'.' r* Name of Investigator: Gustave 


2. Title: 


Institution & 
Address: 


Application for Research Grant ; : jR-, ,-U 

April 22 ’ 

Gustave A. Laurenzi, M.D. * /•/ 

Assistant Professor of Medicine - .... 

Coordinator of the Division of Respiratory Diseases 

Seton Hall College of Medicine • ; 


.•/Seton Hall College of Medicine 
Medical Center . ' 

/Jersey City 4, N.J. 




'^'4 


Project or Subject 


b_or Subject: Studies in bronchitis: A correlated investigation of: 

(a) the effect of smoking on the bacteriology of the ; w- 

v.: • respiratory tract of humans, and -V. v. ... . j 0»: x- 

*^ 4 ^ .x- 

(b) the effect of cigarette smoke and sulfur dioxide (air pollutantV/fe 4 


0n tlie c } earin S of bacteria from the respiratory tracts of small 
’V * t ' animals (mice, rats). .. to 


5* Detailed Plan of Procedure 


■ •. .* t’k *3 i>x- .' 


: I * Hum^studjr: This phase is designed to study the bacteriology of the upper 
. and lover respiratory tract in normals (smokers and non-smokers) and chronic • 

■■■'P bronchitics (smokers and non-smokers). The bacterial flora of expectorated sputinn'^® 
oropharyngeal, secretions, tracheal secretions, and secretions from the lower bronchial^ 
. t C : .X: tree w111 te examined in each subject, and comparisons will be made between the different 
^ groups. Tracheal and bronchial specimens in the form of swabs and aspirates will be 

obtainev. under sterile conditions by bronchoscopy and by intubation with rubber catheters 
, ., (as in bronenography). All specimens will be homogenized and plated out on appropriate ^ 
media. Quantitative bacterial counts by the pour plate method will be done on the 
aspirates, (please see section II on attached sheet). 


II. Animal Study : Different groups of animals will be exposed to cigarette smoke’ 
and sulfur dioxide in a chamber for variable lengths of time. These times will ranee^^ 
from acute exposure periods to periods similar to those in which changes in bronchial 
epithelium have been observed (C. Leuchtenberger, et al). Following these periods the 
animals will be exposed to a challenging dose of aerosolized bacterial (staphylococci 
pneumococci) in a specially designed aerosol system.* The bacterial aerosol is ;• 
generated in an air stream at one end of the apparatus, carried past the experimental 
animals, and then put through a filtering apparatus. This system offers a^afe method"'^ 
for the administration of predictable doses of bacteria. At specific time intervals 

I«d«. vui be nmml 


fefx, P lease see section 11 on attached sheet 
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'vf'fe counting colonies on agar pour plates 


In this way it is possible 






lungs of normal mice and rats in an exponential manner, 
of the bacteria are gone 6 hours after exposure. Time- 

". ’Vw-i on/1 nnnnono/1 In 4-Vio o-n4malo DvnAno/1 4*/*/ r» 4 


Ninety-five to 98 . per cent .j'Iv^ 
concentration curves will 


be determined and compared in the animals exposed to cigarette smoke and those 





Budget Plan 


.Vtr • - . 
' ’S.^ tva- V - 


Salaries xq. 700.00 

Expendable Supplies 


Permanent Equipment 
Overhead {1% of 1 
and 2) 

Other 


$3,700.00 
2,193.00 
7A55.00 


■ ». \? tr,«s$, 


-it-SrV.i- ' 


884.00 


. . •; V. ■ 

kuVtft.f:.' .f 




'V.Jk-7 




Total 






:.;4 


7* Anticipated Duration of Work: 


14,232.00 

This study is planned for one year. The 


4® 


,versatility of the permanent equipment, however, makes it possible in the future _._p 
?, to apply the aerosol method to many other aspects of the problem. ’’/-l":. . ' £ 

,:•«* ,Y.,- -<••-•••, .... : V : , V> . . /. P 

8 . 


Facilities and Staff Available: There will be adequate office and laboratory 


space at the medical school. There is ample area for the housing and care of 
laboratory animals, and culture media and basic bacteriological needs will be v fi 
■supplied by the hospital microbiology department. This project will require the 
-.part-time participation of a thoracic surgeon, and a bacteriology technician will 
also be included. It is planned that a senior medical resident will participate . 
' in the study. .. , • v . ...v. . ... '.v >-.C' 
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9* Additional Requirements : The use of aerosolized cultures of bacteria requires 

maximum protection for personnel. Concerning this matter I have visited and consulted 
the Bacterial Warfare Center at Fort Detrick, Maryland, and the School of Public Health 
and Department of Industrial Hygiene at Harvard. The plan of this experiment and the r . 
' protective measures we will use meet with their approval. .V 




10. Additional Information (including, relation of work to other projects and other 


S' 


sources of supply) : My research' activities at Seton Hall will be 


concerned with chronic bronchitis. My major research project in 1 the department of 
medicine will be the one proposed here. Along with this study I will conduct a 
bronchitis clinic at Seton Hall where we will continue to make observations on the 
natural history, living habits, and management of patients with chronic bronchitis. 
We hope to incorporate this information into a correlated prevalence study of 




bronchitis and air pollution in Hudson County, New Jersey. This will be a coor dina ted 1J; 
effort between the departments of medicine and preventive medicine. Dr. Benedict Duffy, 



s.vPt.** plots of time after exposure against the mean number of bacteria in the 
'^’^^-animais' lungs. 
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Gustave A. Laurenzi, M.D. 


11. (Dr. Hockett has suggested that I include a section on past work, 
techniques developed, and general objectives). 

The correlated study outlined here is a direct extension of the investigations 
which I have carried out this past year. The examination of expectorated sputum for 
bacteria is misleading in that secretions from the lower respiratory tract are ■ ’ 
contaminated by oropharyngeal secretions during the process of expectoration. To 
get a clearer picture of the bacteriology of the bronchial tree I have obtained 
secretions from the lower respiratory tract by bronchoscopy. These specimens show 
that in the normals (including many heavy cigarette smokers), the bronchial tree 
below the level of the carina is sterile; but in the bronchitics, oropharyngeal 
organisms* and pathogens are found consistently in this region. These findings 
suggest that any effect that cigarette smoke might have on the bronchial tree does 
not interfere with the normal clearing of bacteria. (This material is being 
prepared for a preliminary report in the New England Journal of Medicine . 

In our laboratory this year we have constructed an aerosol exposure system 
for studying, the infectivity of microorganisms suspended in air as particles. 

Many experiments have been done to calibrate the instrument so that with a known 
aerosol innoculum the number of bacteria in each animal's lungs after a fixed 
exposure time is predictable. We have worked with a dose by which 80,000 bacteria 
are deposited in' each animal's lungs after thirty minutes of exposure. As noted 
above, timed killings after exposure have shown that 95 to 98 per cent of 1 the 
bacteria are gone in 6 hours. These studies demonstrate the remarkable capacity 
of the respiratory tract to clear itself of bacteria. 


Chronic bronchitis is a major medical, social, and economic problem; yet our 
knowledge of the incidence and pathogenesis of this condition is incomplete, 
and methods for its control are seriously inadequate. Although the etiology of 
chronic bronchitis remains obscure a good deal is known about the factors which 
hasten a bronchitic's deterioration. By following the course of the bronchitic 
an important correlation' has been made between the increasing disability of the 
bronchitic and the number of exacerbations of acute bronchitis he suffers. During 
exacerbations bacterial pathogens are found in the sputum in SO to 80 per cent of 
the cases. From this data it appears that infection plays a major role in determining 
the progress of the bronchitic's deterioration: with repeated infections more and more 
lung tissue is damaged and pulmonary reserve is compromised. Studies are needed to 
show what factors upset the normal mechanisms whereby the respiratory tract, is able 
to rid itself of bacteria. How are the bacteria able to take hold, colonize, an d 
cause bronchial infection? Air pollution and smoking have been implicated as con¬ 
tributing factors. After observing bronchitics at three large medical centers the 
role of these factors seems more involved and unclear to me. I anticipate that the 
correlated human and animal study proposed here will give objective information 
fundamental to the entire problem. Of course this information must be tempered with 
the realization that these isolated effects may not be the only responsible factors. 


* neisseria, non-hemolytic and green streptococci. 
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Y Name of Investigator: K* POtfeli LQVtm, Rl.D., and Alfred 25. Goldman, Rl.D. 


2 . Title.- A prospective and retrospective study of the psycho- 

physiological correlates of smoking. 

/?■ . .. ■ 

3. Institution 

& Address: ' , 

% * V- ! **« ■ 

rV-!,; • • - ' ‘ ■ " " ' 

.'4. Project! or Subject: 

The notivaticn of sacking has received such speculation hut too little 
: ' , scientific exploration. Our approach to this problem conceives of the amok- 
' ^ ing habit as satisfying certain physiological, psychological and social needs 
of the organism. The nature of sobs of these needs have been suggested, in 
part, by prior investigations. These findings, however* are based cm post hoc 
analyses of the data and demand replication before reliability and general!za- 
C tion can be assumed* This study endeavors to subject the hypotheses provided 
- by previous investigations to precise experimental test* More specifically* 

; f ; .ve propose to predict future sacking behavior of a group of high school students (over) 

• :*-5. Detailed Plan of Procedure (Use reverse side if additional space is needed): c ' . "* ' *■ .. •' 

Census data indicates that by age 19 years of ran have already started 

Y dashing* Since wt are concerned here vith prospective data it seems appropriate 
' ‘ to limit study to male subjects in their 15th year* To reduce problems relating 

to sample selection it is proposed to use the entire 10th grade parameter 
(3 » approximately 50 ). 

A series of physiological, psychological and sociological devices will be 
administered during the tenth school year. Two years later each subject's 
" Backing habits will be investigated by personal interview. 

! V The measureeant instruments given below are designed to yield data perti¬ 
nent to the following spheres of inquiry* 

. ■■■-. ■■ , < , ■ i . .... 

A* Intra-personal 

1* Anxiety and tension* Pretlous work by Katanmo, and Lawton and 
Phillips, has suggested that anxiety cay be a distinguishing char¬ 
acteristic between smokers and non-smokers* The fallowing measures 
are designed to reflect gross bodily or subjectively experienced 
anxiety* 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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k, (coat'd.) oax the boa la of factors suggested by prior research* Further, 
ve seek to generate nssr hypotheses through retrospective analysis of the 
data* 

5* (ccot'd.) 

a* Steadiness test 

b* Reflex activity 

o* Skin co nd u c tivity 
d« Blood pressure (change in) 

e* Taylor Anxiety Seale (aanifest conscious anxiety) 
f* Rorschach Indices: Texture, a (unconscious anxiety) 
g* Rating of motoric Intensity (gross aotility Xml) 
h. Adjective check list * 

2* impulse expression * control. McArthur and Scraera hive suggested 
eooe tendency to behavioral expression of impulses cocos sobers* 
Self-ratings and laboratory actor indices have been used vlth sue* 
cess in Beaauring this item* 
ft* Rorschach H (cognitive inhibition) 

b. Motor inhibition task ‘4 

c. HostlU'tyv manifest expression of) . , 

• d. Muscular pressure • v ’’* v ; "V • .‘.n , 

3* Dependency needs* McArthur, Kataraxzo, leaton end Phillips, end ■ 
Jones hove all suggested that dependency needs nay be important in 
the detexainatlca of compulsive sacking habits* Therefore, empirical 
' *; measures derived ttm Questionnaire, eelf-ratiag end Rorschach in¬ 
dices vill be used in ea attempt to differentiate the groups, in 
addition, data on early feeding vill be sought ttm the aethers pf? 
the subjects as a further test of McArthur's finding regarding \ 

■ breast feeding. < ■ 

a. Dependency Scale* adjective checklist , ( , 

b. Rorschach Indices of dependency 

4. Pmlcgacntal level* All three factors mentioned abovet anxiety, 

impulsiveness, and dependency are thought to reflect ft Bore print- 
itive level of psychological maturity, sad suggest that a general 
Index of developoental level say be related with the adopt ion of > 
s ackin g. Vlth the genetic aystea of scoring the Rorschach, re¬ 
cent research has provided ft valid, reliable, sad objective Bathed 
of assessing psychological maturity. > - . 

a. Genetic scoring* index of integration ■* 

b. Genetic scoring* Index of primitive thought t 

5. Achievement and intelligence. llataraszo found, no IQ differences 
between mockers cad am- g aok s rs. Hcvovcr, census data indicating 
greater incidence of oaoklng in lover eeoaoaie groups night sug¬ 
gest a possible differential rats referable to IQ. Accordingly, 
school IQ Beasurtoaesrts, school grades, end various indices of 
socioeconomic status vill be used to discriminate smokers frea 




;■ < *' 


noa-aaokers. 
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a, X.Q* (California Keaxtal .Maturity) 

b. Grades 

6. physical strength* Height, weight and grip strength haw been pre¬ 
viously related to smoking behavior. Qxey will be repeats for ecm» ,, 
firaatioa of the prior studies* 

a. Weight 

b. Grip strength 
B* interpersonal 

* 1. Status needs. It is hypothesised that the initiation of snaking say 

be a compensatory phencneaoa related to status needs of the individual* 

therefore, the relationship of various indices of peer acceptance end 

leadership to eventual sacking behavior will be studied. 

a. Athletic aecixg llahaeat a 

b* School extracurricular activities 

c* Sod Gastric rating 

4* Sociability index 

e* Hollingahend Index of Soaio-eccswaic Status 

2* Attitudes* Because no prospective studies of the determinants of emnk i pg 
have been done, nothing is Known about the effect of specific attitudes 
to sacking on eventual {sacking behavior* Accordingly, questionnaire 
items relating to sacking specifically, end to related attitudes, will 
be given* 1 1 

a, parents’ sacking habits 

„ b. Attitudes to Backlog and people who moke s ,. uV 

o. Attitudes to drinking, gasfcling, rock-end-roll, sex 
d* Asceticism - hedonism attitudes 

e* Beligiou3 attitudes 

4 , 

€• Bud/tet olani 

Peraonneli 1st fear 3rd Year 


Professional (2) © $1,500* 

Consultants 

Yechnicien (2, § time) g 3,000* 
Secretary-dork 
Expendable Supplies 

Permanent Equipment 
Overhead ® of total 
Electronic: Bata Processing 
Annual total 


$ 3,GOO. (2) $3,000. 

300. 300. 

6,000. (1, i time) 3,000. 

• ; 500. 

200 . 100. 

300 . 

533* h9h, 

1 , 000 . 

; imcsbs. wm : 



± ■ \ .* • • ■ : •;[ »' y s • / • . ■ ' • • f '*}■•: » • T •’» I*. 1 ' 4 ^ ■« - i ! r „. ' •» j • ' 

So u fee: https ;//www. io d u stry^o^uhnents -^sf^rlu/dpcsytfvmOp^ • _ * 
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; V 6- Budget Plan: 

(s«« attacked sheet) 

i ‘ . * 

< ::1 f .' i . ‘ - ‘ . 

* v 

• r 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 



Total 


7. Anticipated! Duration of Work: 


Tvo vork years# First year * data collection; third year «* data analysis. 

8. Facilities and Staff Available: FOT tllft OSCC^d year GO fUadS &TO roasted# 

H. Fotfell latftoa, Hu©# 

Alfred S# Goldman, Fh*3# 

A resource far tectoiciana and ccnxmltoats is the Colversity of P«iisyl7aaia^ 
and and Jefferaca Medical Colleges. 


9. Additional Requirements: goSM 


10. Additional Information (Including relation of work to other projects and other sources of supply); Kcn$ 


Signature- 


- h'l 

Director of Project 


Hi Porell Icartca. 


Business Officer of the Institution 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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Committee: 
Jacobson, Chm. 
Reimann 
lynch 
Kotin 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York 17, N.Y. 

Renewal 
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Application For Research' Grant 


1. Name of Investigator ; 

2. Title : 

3. Institution & Address ; 

4. Project or Subject : 


Activated: 9 /I /57 
Renewed: 9 / 1 / 58 * 

(Cf. #74 

Activated: 6/1/55 
Renewed: 6 / 1/56 

* (Anniversary date changed to HV • 
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.1/1) 

Date: Nov. 27, 1959 

Cecilie Leuchtenberger, Ph.D. 

Senior Biologist and Cytochemist 

Children's Cancer Research Foundation 
35 Binney Street 
Boston, Mass. 


A correlated histological, cytological and 
cytochemical study of the tracheobronchial tree from 
mice exposed to cigarette smoke. “’ --y ' 

The interrelation between host factors and exposure .... 
to cigarette smoke in the development of bronchial 
lesions in mice. „ " / 


5 . Detailed Plan of Procedure: 


A. SPECIFIC AIMS 


The purpose of this project is the continuation and extension of the 
study of the sequence of events occurring in the tracheobronchial tree of mice 
exposed to cigarette smoke. Correlated histological, cytological and cytochemical 
investigations will be carried out and combined with the application of newer • 
quantitative cytochemical techniques, such as microspectrophotometry and interference 
microscopy. It is felt that these methods, particularly when used simultaneously 
with other methods, such as fluorescence microscopy and tissue culture, will be 
of great help when attempting to explore the interrelationship between host factors 
and exposure to cigarette smoke in the development of bronchial lesions in mice. 


Results of previous studies done in' our laboratory on the project, which 
are concerned with the histopathological, cytopathological and cytochemical changes 
in the tracheobronchial tree and lungs of mice after exposure to cigarette smoke, 
have been reported at National and International Congresses and have been published 
under the titles: 


I. A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AND CYTOCHEMICAL STUDY OF THE 
TRACHEOBRONCHIAL TREE AND LUNGS OF MICE EXPOSED TO CIGARETTE SMOKE. 
Bronchitis with Atypical Epithelial Changes in Mice 
Exposed to Cigarette Smoke '-u 

Cancer, Vol. 11, No. 3i> May-June, 1958 v- ' ; 


CJ 
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cj 


cn " ‘ 




II. A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AND CYTOCHEMICAL STUDY OF THE 
SEQUENCE OF EVENTS IN THE BRONCHIAL EPITHELIUM' FROM MICE EXPOSED TO 
CIGARETTE SMOKE. - ' • j.. 

Acta Union Internationale contre le Cancer , Vol. XV, Nos. 3-4, 1959 

. * ■; •'. - .* — • •>. «• ... t ,: • •'.t • «♦ '• ^ 
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III. A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AMD CYTOCHEMICAL STUDY 

OF THE TRACHEOBRONCHIAL TREE AMD LUNGS OF MICE EXPO SED TO • -RV ? > 
CIGARETTE SMOKE. ' , ; 

Varying Responses of Major Bronchi to Cigarette ‘.’i 
Smoke, Absence of Bronchogenic Carcinoma after • 

Prolonged Exposure, and Disappearance of Bronchial • I L^ ' 

Lesions after Cessation of Exposure. ' _| 4' v 4 ' 

Cancer (in press.) " • 

IV. A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AMD CYTOCHEMICAL STUDY A . ,V 
OF THE TRACHEOBRONCHIAL TREE AMD LUNGS OF MICE EXPOSED TO' 

CIGARETTE SMOKE. -'.IV 

Unaltered Incidence of Grossly Visible Adenomatous .v: . c, •• ••• 

Lung Tumors in Female CFp Mice after Prolonged , 

Exposure to Cigarette Smoke. .. .. ,1-': :■ 

Cancer (in press.) 


C 
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One of the main problems which seems to us to be of particular importance 
concerns the interrelation between host factors and exposure to cigarette smoke 
in the development of the bronchial lesions in mice. A thorough investigation of 
the possible role of the host factors is revealed by the findings of our previous .n I: 
studies as being both warranted and particularly pertinent. The data which are 
reported in the paper Varying Responses of Major Bronchi to Cigarette Smoke, Absence ' 7 ^,' 
of Bronchogenic Carcinoma after Prolonged Exposure, and Disappearance of Bronchial cu-.p 
Lesions after Cessation of Exposure disclosed that the variability in response of 
the major bronchi from' mice after exposure to cigarette smoke is one of the most 
striking results of our studies. Differences in response were observed regardless ; 

of whether groups of mice were exposed to a few cigarettes for a short period or 
to many hundreds of cigarettes for nearly a lifespan. Since, in each group, all ' ? 

mice were handled in a standardised manner, host susceptibility must be taken into ’ v - ! . . 
consideration when an attempt is made to interpret the relationship between changes 
in the major bronchi and exposure to cigarette smoke. While a differential response 
might be expected from mouse to mouse in a group of mice after exposure to smoke • 

from a few cigarettes, it is indeed puzzling that such a wide spectrum of response, 
including resistance, persisted on chronic exposure. In some of the mice, even- 
after exposure to over 1,000 cigarettes for nearly their whole lifespan, the bronchi • 
were indistinguishable from those of nonexposed controls. In this connection it .. '.Si /, 
should be mentioned that the frequency of resistant cases increased considerably in 
the latter part of 1957 as compared with that encountered during the first phase '' 

of our study (1956). In 1958 we even observed a group of 45 mice without any lesions 
in the major bronchi, despite the fact that all 45 mice were exposed daily to smoke 
from three cigarettes for over three months. The increase in resistance was equally 
observed among groups of mice exposed to cigarette smoke in the smaller as well as 
in the 3C$> larger smoking chamber. In view of the fact that, to the best of our 
knowledge, all experimental conditions were kept the same in our laboratories during 
the years 1956 - 1958 , we are unable to explain the change in' incidence. However, ' - 

since the mice were kept on a commercial diet which was repeatedly replenished 
(utilizing the same brand), changes in the composition of the food, including the 
addition of antibiotics and preservatives, cannot be excluded. One may also .. . 
perhaps suggest that changes were made In the preparation of the cigarettes during yo-S:.'..! 
the later periods of our experiments which may be responsible for the difference 'SlK'v 
in the results. Whatever ray develop as the cause for the increase of refractory 
cases, there can be no doubt that the differences in response, including complete 
resistance of the major bronchi to cigarette smoke, 




:e encountered at all periods 




of our study. For example., among 23 eases presented in our first paper, 
six mice were found to have no alterations after exposure to cigarette 
smoke. The wide spectrum of findings and the independence of dose and 
duration, of exposure to cigarette smoke would seem to detract from the 
importance of cigarette smoke as an injurious agent invariably affecting 
the major bronchi and would, rather, point to contributing factors 
characteristic for the individual animal. Actually, the difference in 
response of mice to cigarette smoke, including the considerable number of 
completely refractory cases, is not so surprising, but is in accordance 
with experience obtained in humans. Exa min ation of the tracheobronchial 
tree of heavy smokers, as carried out by Auerbach and his associates, 
demonstrated a wide range of alterations, including cases without lesions. 
Furthermore, statistical data on the relationship between bronchogenic 
carcinoma and cigarette smoking have shown that, even among heavy smokers, 
only a relatively small percentage develop, bronchogenic carcinoma. 







Thus it appears that, in cases in which a harmful effect on the tracheo¬ 
bronchial tree has been observed after cigarette smoke, the cigarette smoke 
may not be solely responsible, but that there my be other elements within 
the host which may render the tissue susceptible to smoke. The concept that ; - r f^. 

the tracheobronchial tree may, indeed, need a "special conditioning" for the • •:*>.<*:2. 

injurious action of the tobacco smoke is supported by our data on mice - that ; 

the difference in response and resistance of the bronchi to cigarette smoke 
is independent of dose and length of exposure. 

. . factor 

While it is impossible, at present, to relate any particular/or factors 
of the host to the resistance or susceptibility of the tracheobronchial tree «,•->. 
to cigarette smoke, the investigation of agents possibly carried by the host, 
which may contribute to the injury of the bronchi, would seem of great interest. 
Among the many possible host factors, viruses deserve special consideration - -Vv 

the more so since they occur with a certain frequency in mice and are capable 
of producing respiratory lesions. I'---’.' • 


It is well known that mice may be carriers of latent viruses which,, 
under certain circumstances, my provoke alterations. In view of the increasing 
recognition of the dual role of viruses as either cytolytic agents or stimulators 
of cell proliferation, which may even lead to tumor formation, the investigation 
of viruses in combination with exposure to cigarette smoke seems to us particularly 
worthwhile. There are two main lines which we are investigating at present. 

The first is concerned with the detection of latent viruses in mice prior to 
exposure to cigarette smoke. It will be of interest to learn whether mice 
carrying a latent virus wild. exhibit a different response in the bronchi from 
that of mice free from virus. The second line is concerned with the effect of 
exposure to virus in addition to the exposure to cigarette smoke. If our 
concept is correct that viruses may act as co-factors in the production of 
bronchial lesions, then mice which' carry latent viruses prior to exposure to. 
smoke, or which are infected with viruses, should show frequent and perhaps 
more severe lesions, while mice free of virus should either be refractory or 
should show mild lesions. 
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B. 


Material and Methods : Essentially the same methods will be employed as '. 

However, in addition to the microscopic, microspectro- 


■Vv : - 1 ?' 


in the previous studies. 

photometric methods, special methods concerned with the detection and identifica- . 
tion of viruses in mice after exposure to cigarette smoke, and after infection 
with respiratory viruses will be utilized, such as tissue culture and fluorescence’ 
microscopy. Attention will also be given to the possible role of nutritional 
factors. •/' : V 'I'Vl 

•- Saurce: https://www.industrydoGuments.ucsf.edu/^cs/f\hri6000 ’ 1 V 




6. Budget Plan: 




Salaries 

$30,340.00 



Expendable Supplies 

1 , 300.00 



Permanent Equipment 

- 



Overhead ( 15 $) 

4,821.00 



Other (Travel) 

500.00 ;; 



Total 

$36,961.00 

7 . 

Anticipated Duration of Work: 




Three to five years 


-->v 

8. 

Facilities and Staff Available: 


„ ■%.S‘ •*■ 


The facilities which are available for these studies is an established ■■■“■ 
laboratory of cytochemistry (Head, Dr.'Cecilie Leuchtenberger) and suit¬ 
able animal quarters in the Children’s Cancer Research Foundation. The 
cytochemical laboratories are well-equipped for al 1 tissue work, as well 
as for the analysis of intracellular substances. Some of the major items 
of permanent equipment are: (l) four microspectrophotometric apparatuses*; 
( 2 ) one ultraviolet microspectrophotometer; ( 3 ) six research microscopes; 
(4) two phase microscopes; ( 5 ) two photomicrographic set ups; (6) one 
Bec km a n spectrophotometer; ( 7 ) one freeze drying apparatus for the fixa¬ 
tion and embedding of tissues; (8) two interference microscopes; ( 9 ) to¬ 
bacco research laboratory including newly designed and built smoking . 
machine. There is also a team of workers (professional and technical) 
comprising cytochemist, pathologists, and research' assistants. 

* also fluorescence microscope. 


9 . Additional Requirements: 

Personnel 

1. Pathologist 

2. Experienced cytologist at 
Ph.D. level 

3* ( 2 ) research technicians 

trained in histological pro¬ 
cedures and animal experi¬ 
mentation 

4-. Part time secretary and 
research librarian 

5. Animal caretaker and glass 
washer 

Total Salaries and Social Security 


$13,000 + 3 $ Soc. Sec. $13’,l44 

6,000 + 3 $ " " 6,144 

7.200 + $ " " 7,344 

1.200 + $ " " 1,236 

2,400 4 $ " " 2,472 


, ' $ 30,340 . 

. : ,:L : 

i ,$puroo: https://www/industrydocumerits/ucsf.edu/do;cs/tfyjT)Q0OO,/ : ; 
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9. Additional Requirements (cont'd.): 


Expendable Supplies 


1. Animals and! animal food 
(approximate estimation) 

2. Cigarettes and other laboratory 
supplies (chemicals, glassware, 
dyes, enzymes, etc.) 


$500 \ 

800 


Total expendable supplies 


$1,300 


10 1 . Additional Information (including relation of work to other projects and 
other sources of supply): - - - 



/s./ _ Cecilie Leuchtenberger _ 

Director of Project - 

(Associate Professor of Cytology and Biology) 
Senior Biologist and Cytochemist ^ 


Is./ 


Sidney Farber 
President 
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Application For Research Grant RE3fc>VAI» to 8ggl| BCpt, 1, 1959 


? ;•'??>fv 150 EAST FORTY SECOND STREET 

'< V • .;> : . • 

••T , t. ; ?*' 1 > 

• * * it?* aEA. :i \v ^ • 

'/ : r A ‘ • «' ' Application For f 

> ■ •—- 


Date: April 9 , 1958 


1. Name of Investigator: CCClllS LeUchtchbCrggr, Ht. D. 


2. Titlfe: 


Associate Professor of Cytology and Biology 


3. Institution 
v & Address: 


4. Project or Subject: 


Institute of Pathology 
Vestcm Reserve University 
2085 Adalbert Rood 
Cleveland 6, Ohio 

A correlated histological, cytologies!, and cytochemical study 
of the tracheobro nchi a l tree froa nice exposed to cigarette 


5. Detailed Plan of Procedure (Use reverse sidfc if additional space is needed): 


®*e purpose of t h is project is the continuation and extension of the histo¬ 
logical, eytologlca l, sa d cytoch e mical studies of the tmcheohronchial tree frea 
mice exposed to cigarette saohe* Previous studies done in our laboratory on the 
«sae preblea hare revealed distinct histological, cytologies!, and cytocheaical 
changes in the tracheobronchial tree firm alee exposed to cigarette smkx * The 
saperieeatal conditions and the results obtained so far have bean described in 
progress reports sent to the Tobacco Industry Research Coasaittee (See especially 
the Progress Report of Jbne 1956 to March 1957)* JUrthermae, a paper eauSedi 
Quantitative Date ral nat ion of Shcleoproteins by Microspectrcphotcaae'try and of 
??**** S Ittterf « r * ac « Microscopy in Bronchial and Bung Cells rrm Hies Exposed 
to Cigarette S ao fce has been presented by Hr, Cecilie iouchtenbcrger, Br, Rudol f 
l ei cfr ten be rgar, and Mr, Paul F. Dooliu at the Aatrlcaa Association for Cancer 
Research in Chicago co April 12, 1957* la addition, the following papers have been 
presented; end vill be presented in the near future; 

1, "Cytological and Cytocheaical Chan g e s in the Epithelial of the tracheo- 
brcnehial Trees froa Mice Exposed to Cigarette aaofce" by Dr* Cecilie Leuch- 
tenberser, Br, Rudolf Leuchtenborger, and P, F« Doolln at the 32th later- 

3 l$?f iaaal C ^ ngm rov C* 11 m0±o ^ ** Andrevs/Scotlaad, Aug, 23 • Copt. 

2. "Changes in the Bronchial Epithelium of Mice after Exposure to Cigarette Saohe . 

A correlated Histological, Cytological, a nd Cytochesdcal Study,” by 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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(coatiBayd from page 1 ) 


Ur* Cecilia leuehtcnberger, Rudolf Ieuchteuberger, M.D.# £sr. William Ecbrun, 
and Patricia Shaffcrj at the Meeting of the American Association of Bithologists 
mod Bacterlologiata in CleveisacL on April 2k end 23# 1953. 


3 . "A Correlated Histological, Cytological, and Cytochemigal Stu$y of the seqaeac* 
(see alec 3 a) of Events in the Bronchial Epithelium froa Mice Expo sed to Cigarette Beak** by 
, Br. Cecilie Leuchtervberger, Br. Rudolf Lewchtenberger, and Br* Willies Sebruaj 
at the VXTEH International Cancer Congress in Lomdcm, July $-12# 1353* i t 

vt:r 

Share are several stain problem* which warrant further thorough investigation! J 


C 


L 


(l) A follow-up of the early cytoctecaical and histcpathological changed# 
especially of the atypical hyperplasia, the squamous cell metaplasia end "carcinoma 
in situ.® It ceaas of importance to find cat whether these alterations of the epi¬ 
thelium ore reversible, stationary or sey load to invasive cancer. Consequently V 
nice will be exposed for varying periods to cigarette smoke and the sequential • 
changes in the tracheobronchial tree will be studied during the whole Ufa spaa of 
the nice. Such coperiaants nay also yield information of a store general nature as 


to the sigaificamca of "carcinoma in situ* for the evolution of cancer* 


’ r?V-v v 




(2) Since inflanaatory processes such as bronchitis and peribronchitis 
were observed very frequently in the nice exposed to cigarette cache, the question 
arises whether the atypical epithelial changes my not Just be an expression of v 
these bronchitic alterations. Xn order to obtain an answer to this question, it 
would be desirable to induce bronchitis and peribronchitis in mice by means other 
than cigarette smoke. H 


r 


Y*» 


( 3 ) In order to test the theory proposed by some scientists that ciga¬ 
rette smoke ants as a carcinogen, it would be of significance to expose mice to a 
known carcinogen, such as benzpyrene, and then study the sequential histological# 
cytologies!, end cytochesdcal changes exactly as it is dons after exposure to ciga¬ 
rette a&c&e* . ! . - -, ,• ■/ 


‘V f \ : 


B. ijaterial end Methods 


She material end sathoda will be essentially the seess as in the previous 
studies. However, in order to permit a larger scope of the studies, greater Bucher 
of mice will be utilized, and a second seeking machine has been built. 


"A Correlated Histological, Cytological, and Cytochaalcal Study of the Tracheo¬ 
bronchial Tree and tunga free Mice Exposed to Cigarette &aoS»* 

I. Bronchitis with Atypical Epithelial Changes in Mice Exposed to Cigarette 
Smoke." by Pr* Cecilie Leuchteaberger, Ur. Rudolf Leucht«ab«r®er, and 
B. F. Boolin. Will appear in the Hay-Jun* issue of the Journal Cancer, 

135 a. , •, ... - • 




:/ 5V;*: 
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*6. Budget Plan: 

’.Cfi'f ■; , |.i- * •- I 



*' 1 



Salaries 

4 ‘ Expendable Supplies 

• ; Permanent Eq^’pment 

, Overhead 

Other (Travel), 


J..-.111/ ;..-y 




-^5*62 
_ 500 , 0 a 

Total $ 21703 * 32 


/ y - 


7. Anticipated Duration of Work.- Three to flYS ye&T8 


8. Facilities and Staff Available: 

The facilities vhich are available for these studies is aa es tabli shed, 
laboratory of cytoc&esriatry (Qtad) Sr* Ceoilie Iouchtenbergor) and suitable 
: salmi quarters in the Institute of Pathology, Western Reserve University* The 
eytochesdLcal laboratories are vnll-^equippcd for all tissue vork, as veil ss for 
the analysis of intrscellular substances, Setae of the najor item of permanent 
ares (l) jfcur aicra^ectrqpbotcoertrio epparatusesj (2) cm ultraviolet 
aicroepecircphotcmter; ( 3 ) six research aicrcscopeaj (4) two phase microscopes; 

( (5) tvo photcaicrcgrsphie setups; ( 6 ) cm Beckman Bpec troph gtaaatar; ( 7 ) cm 

fi^te-dryiiig apparatus fear the fixation and eabeddlng of tissues; (coat’d reverse 

9. Additional Requirements: ggg XWfW* Sld> Sid®) 


10. Additional! Information (Including relation of work to other projects and other sources of supply): 


Signature-_ 

Director 


^Pp^ffMli s Lsuchtenbergar, flu B. 
* Associate Professor of 
cytology sod Biology 


Business 

Aaat. Cowtrollcr 

Source: https://www.industrydocuments.ucsf.edu/dScs/tWmOuOo 1 ^ -1,8 *^ 
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Continued So. 8 


/■«<> 

'j'V.-.J t.’. 


(8) two interference microscopes} (9) tobacco researcb lebcratorjr including 
neviy designed and built socking machine*/' ''''•/>> 

/;>r ^. . :^\^. % 

There is also a teaa of workers (Prussians! and technical) comprising 
cytoche&ist, pathologists sad research assistaeta. ^ 

'^ <£/?/> /A) 

Vo. 9 * Additional Reguirasaeata ^|M/ . 

yergconel 

1. Sxperieacad eytologist at Ph* D. level $ 6900 2^- Soc. See. $6094.50 

2. (2) Research technicians trained la 7200 2^ * * 7362.00 . 

hlstolcglcai procedures and aniaal 

eaperiiaeatsfcion 


■ V ;•• r , 

\ V 

. \ 

. .. * 
v\, • 

• ' : \ 




3* 

Part-tina secretary and research 
librarian 

J 

1200 2k " ” 

1227.00 

4, 

Aaiml caretaker and glassware washer 

2400 & " • ■ s 

2454.00 


; . \ : ' 1 ’•••:• ' » ' 

. .. . ■ ?: .... /. 

$16800 

*.'.... ...;,, .. • ■■ v, ■ * ■..= . » 

$17137.50 

'* ' ’ t r 1 

Expendable GOTpliea 


- 

1. 

Aaioals and aaiaal food (apjnroadsato estimation) 

$ 500.00 

2. 

Cigarettes end other li&orstory supplies (chea- , . 

icals, glassware, <3yes, zsazyma, etc.) 

800.00 
$ 1300.00 



) 






.. *\ t , • . ■' - ; ' \ ’V- • . ••• '• ; '-f/t ; ; 

Source: https7Mww.fndustryOocuments\uesi.ed^/4o6^t^^P^rv-''' f - ) ; V-’^ , -?-i , '! < ' ‘«. fc *'* 
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7 Cedilla Leuchtenberger, Ph.D. 


'£*** r&. 


H{lj e , : n „,^ v%j Associata Professor of Cytology, School of Medicine 

1 «>•«>.'« fory y f sytpcfcualntry 


/iqffva y* wj »«vxv y j j wwuvv* v* rtw* w*nw - ^ » 

'1"?m 2 A “r :r "vS *'»' ;;;,.^astern Reserve University f"* 4n 


establi shj* 
quarters In 


c i7 S*** 2 ™ iM-flwvtsy. TV* e*t*fcfca&l.iwi Uberaterie* 

.;«»« •& f Addre«4 : W| ,. f -_- JiLrWVfSvS.Vtv 1 t ** , ' X ' *’* *** **• **$ln%* «*• 

“/5^23% *'±rx .1 *>• five- research 

W-9V*-Kfxii»ea.| }.-iE»t5T**'*?<&'* (M OR* 5>»ek*4ft •• ■ 

b| Quantitative Analysis of Nucleoproteins in Tissues from . ' - 

F'cAt a< -Animals Subjected ip Tobacco Smoke by ^icrospectrophotometry, _ . v _. * 

< 3 ^:^: 4 Interference Microscopy Correlated with Cytological and ; ; 0 ** 

Histological "Studies* '* ■"* Ji ‘ - --* * “ *» 

;?»'2 pwje.,- ■ 


.*, ; • . » V ■ . - ' • i , c ■ 

'. 5. Detailed Plbn of Procedure (Use reverse side if additional space is needed]: - - ’ ^ ' ; ; -.■ r." . ■ ■ ., 

■CA- ^(T-.-oral ir'or-r»\i':V ;,n«rt^.5‘i.-3 rfi 'ton of ». or* (c other p;Eric's >nc< other 'ourc-n 11 ■ ' • • s 

A» Specific Aim * The purpose of this project is a simultaneous study of the cyto- 
chemical, cytological and histological alterations which may be induced in organs of 
; animals which have been exposed to tobacco smoke. * 

Since the nucleoproteins constitute essential building stones of all cells in 
every tissue and are closely associated with their genetic properties, growth and 
metabolism, it is felt that an Investigation of ddsoxyribose nucleic acid (DNA), 
rlbose nucleic acid (RNA) and proteins in cells under the influence of tobacco smoke 
may reveal changes prior to their morphological manifestations. 

The recent development of microspectrophotometric methods and interference , 
microscopy which^I allow the quantitative estimation of nucleoproteins and dry mass 
determination in single cells in situ directly under the microscope make it possible to 
approach a study at such a sensitive level. Furthermore, previous studies by these 
methods on various normal and malignant tissues in both animals and humans (see en¬ 
closed reprints) have revealed that microspectrophotometry is indeed an excellent 
method for detecting submorphological changes* 

Closely correlated with these quantitative cyFochemical analyses will be 
^detailed cytological and histological examinations of all the tissues concerned. 

In the cytological studies, carefub attention will be given to the possible occurrence 
of mitosis in otherwise resting tissues and also to any abnormalities which may occur 
in such cellular elements as nucleoli, nuclei and cytoplasm. In the histological 
studies, special emphasis will be given to possible hyperplastic and. degenerative 
ohanges in the cardiovascular system, the respiratory" system, the liver, kidneys, 
adrenals and reproductive organs. , •• F 

(continued on next page) 
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#5 continued* 


•'v i. 


B. Materials and Methods * Mica of known ganatlc strains of both sexes at various ages 
will b« exposed to tobacco smoke In a smoking machine similar to that of Bssenberg 
(Science 116(561,1952) for varying intervals* Control animals of the same strain, sex 
and age will be put into a control chamber for the same lengths of time* 

Both control and experimental animals will be kept on a stock diet, a diet rich in 
protein and a diet rich in fat and also subjected to various stresses (such as work on 
a treadmill)* 

Each group and controls will be sacrificed at varying intervals and tissues will 
be removed for cytochemical, cytological and histological examination. 

For the quantitative estimation of the nucleoproteins, visible and ultraviolet 
microspectrophotometry will be employed. The validity of these microspectrophotometric 
methods has been established by comparing them with other standard methods (see enclosed 
reprints entitled "The Nucleoproteins in Cell Growth and Division" and "Critical Evalua¬ 
tion of Feulgen Microspectrophotometry for Estimating Amount of MIA in Cell Nuclei".) 

‘ For the determination of the mass of cells and cell parts, the interference micro¬ 
scopic method will be employed according to the technic of Davis and Wilkins 
(Nature 169*541,1952). 


*9 

1 , 

2 . 

3 . 

4. 


U 

2. 

3. 

4. 


1. 

2 . 




% 




PERSONNEL 

Experienced Cytologist at Ph.D. level 
Research technician trained in histological 
procedures and animal experimentation 
Part time secretary and research librarian 
Animal caretaker^ and glassware washer 

■ PERMANENT EQUIPMENT 

Interference microscope 
Smoking apparatus, treadmill, mazes 
Animal cages 
Research microscope 

EXPENDABLE SUPPLIES 
Animals and animal food 
Special quartz slides, and other 
laboratory supplies (chemicals, 
glassware, dyes, enzymes, etc.) 




$6000/yr. + Soc. Sec.* $6084 


3600 

1200 

2400 


If 

« 


II 

f! 


(Approximate estimation) 


3672 

1224 

2448 


(Approximate estimation) 


$13*128 

$ 3000 
1500 
' 400 
1500 
$ 6400 

S 500 


800 
$ 1300 


REPRINTS ENCLOSED 

1. The Nucleoproteins in Cell Growth and Division, Cecilie Leuchtenberger, in 

n:V, Statistics and Mathematics in Biology. Ed. by Oscar Kempthorne, Theodore A. Bancroft, 
John W. Gowen, and Jay L. Lush. Iowa State College Press. Ames. 1954. 

2. A Microspectrophotometric Study of the Desoxyribose Nucleic Acid Content in Cells of 
Normal and Malignant Human Tissues, C. Leuchtenberger, R. Leuchtenberger and 

-... A. M. Davis. Am. J. Path. 30, 65-85 (1954). 

3. Critical Evaluation of Feulgen Microspectrophotometry for Estimating Amount of DNA 
in Call Nuclei. C. Leuchtenberger. Science, 120 . 1022-1023 (1954), 


4, The Desoxypibosenucleic Acid Content in Spermatozoa of Fertile and Infertile Human 
Males. C. Leuchtenberger, F. Schrader, D. R, Weir and Doreen P. Gentile. 
Chromosoma 6, 61-78 (1953). 
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( <5- Budget Plan: > ' 

’V. ; ■/■{'• ' 

;- for first year 


< »V>? V .<■*:" 
b r y * . 


> V,,. > •; . . • 

' Salaries 

* >. Expendhbta Supplies 

. ' Permanent Equipment 

Overhead 
Other 


Total 


* .♦ Vv^ffv^'V - • » « v * . ., . ... ^ 

7. Anticipated Duration of Wort: f s 

Three years 

8 Facilities and staff Available; xh« facilities' which are available for ’ these studies is an establishes 
laboratory of cytochemistry (Head, Dr. C. Leuchtenberger) and suitable animal quarters in 
the Institute of Pathology at:. Western Reserve University. The cytochemical laboratories 
are well, equipped 'for all' tissvli) work,.as well as for the analysis of Intracellular sub- 
siatxi stances* s ^‘Some of tne major items of permanent equipment are (l) Four microspectro- 
photometric apparatuses! (2) 6ne ultraviolet microspectrophotometerj (3) five research 
microscopes! (4)' one phase microscope! (5) one photomicrographic setup! (6) one Beckman 

spectophotometeri (7) pne i freeze-drying apparatus.for the fixation and embedding of 

tissues. .vd.':u v a* s* >•« * ***■**■? 

There is also^a t&am cf workers (professional and technical) comprising cytochemists, 
9. Additional Requiremernsrpatholbgists and-research assistants. " 

»: S 

See preceding page. 


5. *t.\» or *»wj*<%* «»*«» '<“** hr ^cid:ha,is.' spac* ;s net-dud)- ,, . <.. •• ■■ ■ <; , ' 

10. Additional Information (Including relation of work to other projects and other sources of; supply): 

-'*h» rt&v\kam «* this .project, ,1a * siir-uitanecrva .atcdy ff O* - 

ch«*ftit 5 jF. fc , **il r&adVftlesicei alttrwraStsn* ,<hlch »ay *;v iiffcw** i&i- 

%*. sao.Uti ',7 .. ,.j 

. *i*t# iW mtlvtwtM-jfjr.Ji eewitlAl >£■$!■}. ..fe’U* 

■ tVfVy i?‘.d ere tf:ss«.-jy tyjflttiv nrsaiveM \s** ■zivyiJz fe;vi 

..«Wf ieuVias* >t in I*jtv c-t 5 f -H&i {■■'$$)> 

triVtav acid r*id |>**^ejae mil* KSrfvj?. 

•|->h!f 4 i change* !5*itfj* . ■ 

•JftV'ilcpawt. of ... 

fr'sftv?-/ wM+iyt allow the q-miti . «stl*%ii:«n ff 

■&vzsmirn'iltu lA «in«^le cello ie- attM.-direattv v.vs«r' t{*.* wX'»ro»:^<e »v»k# j-t, ;»c f >¥tiif.S*.I< ti 
«-,'nsrk6Ai* a *svi'y tzt ,asilv wAxt-tv* lH’«i* FutUierjse-re# vS'VMrtra 

£i?i r.Qiz ji\ v.irie:us «t»at a^i ifrAUyviiint tieeues in unifaia i*^4 /.W* ■ 

oiowd''r^nn&»)' b»»t that x^ttQWectrw^lii^'try. ia i«^«ed ah' zxstZlmb 

riwiV-l Ar vNuVjiilift, js.fcE^wiV’ls^t*A chan&te* 

; JcWp4oiti^d< bith thssu quentitfikiVi# aruU^-i tsisM be ' 

6«tiU«wi' "ini hf,-vbol3ffieRl eHes*dits-4l«n« ‘ all ft?:«!**: s?fnsfj5?.^<i* 

• In the cy<4l->ficftl .ttiadl^e*. cartfvi utttntim- ^lli bw- isivan-1.» the >e«sl 
a/ j.e- e^heatt'lfie an* j»luc ty u«y- li«a *ay eecvir 

In tut**:-- «vl ialar ^^sei.its 4t. .vjftis^L: ahd dy^vitt'-wit' Vn the hsvafkiiMl 

e-cvdict,., -rf,nil .i W if ^ ; s.r g namro - : :. /g / • •^Hie• ^ v]^htet&erqei 1> ' : : t > hi^ 0»'' , 

’ S ;Vft t'he t Cv#!'ayItth.W. «>Pfr 9 ?tpr.'gf;|ro|ee» iiVJU, Vv'.'-'jryV, 

4vid-.'-r.<f>roiM«ti i vek- ur-3^«» •; • ' • ! ; 

' . {(AS'Mr.mrS m nearfe {?«»;*}• 


Business Officer of thelnstitution 
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CONFIDENTIAL 


TIRC Grant #74 Progress Report #1 

Dr. Cecilie Leuchtenberger November 30, 1955 

Western Reserve University 


"Quantitative Analysis of Nucleoproteins in> Tissues from 
Animals Subjected to Tobacco Smoke by Microspectrophotometry 
and Interference Microscopy Correlated with Cytological 
__ and Histological Studies 11 _ 


The activities of the first six months were concerned mainly 
with planning our experiments and setting up a laboratory to carry out 
these experiments. Furthermore a number of pilot experiments have been 
carried out in which mice were exposed to smoke for varying periods of 
time. In addition, our efforts have been directed toward^ establishing a 
normal baseline to compare with possible eventual changes in mice ex¬ 
posed to 1 tobacco smoke. Extensive histological, cytological and cyto- 
chemical studies have been 1 started on normal tissues from the respiratory 
system. Similar studies have also been started on' the same tissues from 
tobacco exposed mice. It is obviously too early to give any results at 
the present time. 









Source: https://www.industrydocuments.ucsf.eda/docsytfvmOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE V NEW YORK V N. Y. 
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Application for Research Grant ‘ ' /A- ' 

-- --REEEWA1 - 7^R1 ' 


Other • 


Date: 


i 



* i *£& v C* J jQ -- 1 * * v • 


://T>>*r , !'*S? .V 


« Kir\ ^ • ' -r- . i;t- y rr:-im 

igator: • •; t a: t.v V . .,;> - ( /. U^V-*^vv>‘( 
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5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 


. v ‘ 


A» Specific Aia« She ptutposo of thio pro4««* i# a siauXtaataoua etudy of the 
cytocneEical, cytological and hlstolcgical alterations 'which my be Induced in ' 
organs of aniitalg vhich have been exposed to tobacco make* 

Since the macleopxotcins constitute essential building stones 
of all cells in every tissue and are closely associated vitli their genetic pro* 
perties, growth and mtabcOisa, it is felt that an investigation of desoacyrlbose 
nucleic acid (HEA) > riboso nucleic acid (VM) and proteins In cells under the < 
influence of tobacco moke my reveal changes prior to their ffiorphologleaX 
mnif©stations« 

2he recent devclcpaent of Edcrospectrcphotcssstric aethods and 
Interference nicrosccpy which allow the quantitative estimtloo of nucleoproteins 
end dry mss detersdmtion* in single cells in situ directly under the microscope 
xaaha it possible to approach a study at such a sensitive level* Furthermore* 
previous studies by these methods on various normal and malignant tissues in both 
an im a l s and bxtmxm have revealed that Mcrcspectrepbotoaetry is indeed an excellent 
method for detecting eubaorpholosical changes* , 

Closely correlated with these quantitative cytochealcal analyses 
will be detailed cytologieal and hiotologieol exaxrt nations of all the tissues V*’V : 
concemed. In the histological studies /j special, enjhasia yill be alvet 




,S 

g 

& 

C3 


V'-S# 



.*•;; . •' • &■; - .1 * \ r .:. 


>,;Vt J?' ' 

feir&ate "."-j $*$is£.\ 


■r • ■ * - 



5©. 5 continued 


hyperplastic and degenerative changes la the cardiovascular system* the 
respiratory systcm# the liver* kidneys* adrenals and reproductive organs* 

B, Materials and Methods. Mice of known genetic strains of both sexes at 
various ages will be exposed to tobacco smoke in a smoki ng ma c hine similar 
to that of Bsaenberg (Science Il6i56l>1952) for varying intervals. Control 
ArHmtti m of the saais strain* sex and age will be put into a control chamber 
for the same lengths of time* 

Both control and experimental animals will be kept on 
a stock d ie t* a diet rich in protein and a diet rich in fat and also subjected 
to various stresses (such as work on a treadmill}* 

group and controls will be sacrificed at varying 
intervals aM tissues will be removed for cyto c baaical* eytolngicel and 
histological ex am i n at ion* 

For the quantitative estimation of the nucleoprotcina* 
visible and ultra-violet nicrospectropbotcowtry will be employed. The 
validity of these raic^spectrcphotaaatric methods has been established by 
comparing th«a ulth other standard methods* 

For the determination cf the mass of cells and c el l 
parts* the interference microscope netted will be employed according to , 
tha technic of Davis and Wilkins (Bature 169 * 5hl,2$52 )» : 
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7 1 . . v 7 . ‘ ^Travel-Attendance at Scientific Meetings 

7. Anticipated Duration of Work; .»• 

|7 ' '■ Two Years c . . ,. 

'll .*7 . * V ' '' ‘ ’ , . ' 

8. Facilities and Staff Available :-i ■«■■ •' 

The facilities 'which are available for these studies is an established laboratory of cyto- 
chemiatryfHead^Dr.C.Leuchtehberger) and suitable animal quarters in the Institute of Path¬ 
ology, Western^^ Reservet k Jiniversity^ ;; .Ihe, cytochemleal laboratories are veil equipped for all 
y tissue work, as veil aa for the,analysis'of intracellular substances. Some of the major v * 
Utems of permanent ogjilpajent^are (l),j?ohr ndbrospectrojiiotcjaetric apparatuses; (2) one va -7 
ultraviolet microspeotr^^iotcmetcr; (3) five research microscopes; (k\ one phase microscope; i ’ 
(5) one photcmicrographlc setup; (6) one Beckmann spectrophotomeber; (7; one freeze-drying appar¬ 
atus for the fixation aod ejnbeddirig of > tissuea(6)oae lnterfere 2 ice microscope;(9)tobacco re- < 
v sear^ A ^g^^^y re ^j,uding nevly designed s mok i n g m ac h in e #. There la also a team pi workers 
‘ ^ v‘ ■■$■'?<**wt ..(professional and technical)'.c^rlaihg''^o<&^sts/wtholo- 
" ; ;Amn. & 3ta research assistants.^ 1 :;;"'* ' • 
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/8./ 3. F. Agnev by H. H. Burke 

Business Officer of tha Institutioni 
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Tto. 9 * Additional Requirements 


$600Q/yr. pluo 2$ See.See* « $ 6b84 ,' 
3600 « *"*««* 3672 ; 


1200 * * * " * » 1224 

2400 - 0 tt rt * « 2448 

$335§ar 


EXFSKDABL5 SUPPLY 

1. Animals and aztlaal food 

2. Special quarts slides, and other 
laboratory supplies (chemicals, 
glassware, dyes, enzymes, etc.) 


(Appnx*laate 2 : Bctimticaa) a 500 


-• .. *i ; ; ' r \ 

600 '• 


$ 1300 


PERS0H3EL 

1* Experienced C^rtologUt at Jfc.D. level 

2. Research technician trained in histological 
procedures and animal experimentation 

3. Part time cccretor/ and re search librarian 

4. Animal caretaker and glassware washer 
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Tobacco Industry Research Committee 



TIRC Grant #74 Progress Report #2 v'.,/ ; ‘3V 

Dr. Ceeilie Leuchtenberger April 1, 1956 

Western Reserve University ■ - 

* ’■ • 

"Quantitative Analysis of Nucleoproteins in Tissues fromi ’ -AAyyTj,. 

Animals Subjected to Tobacco Smoke by Microspectrophotometry '• 
and Interference Microscopy Correlated with Cytological and' 
_ Histological Studies" _ 1 -A A 

From the time the grant was received 1 until now (a period of 10 months), a special .A/:' 

laboratory has been set up to carry out the studies as outlined in topic No. 5 of 

the application form. •; * T 

Preliminary trials with the Essenberg smoking; machine were not too satisfactory because 
the performance of the machine was erratic and could not be standardized. Therefore 
it was necessary to redesign this machine and improve it. A photograph of the 

modified! machine is enclosed with a short description'. We feel that this newly ’ ' 

built machine which has been in operation for a few months is satisfactory because 

mice can> be exposed to cigarette smoke under standardized and reproducible conditions. 

Up to now> approximately 50 mice have been studied after exposure to cigarette smoke 
for period' varying; from 1 to 60 days at varying intervals during; each day and with 
varying numbers of cigarettes. The same number of mice were kept in the control 
chamber (see' "L" in photograph). For each experiment, animals from both the 
experimental and control groups were killed 1 at the same time and appropriate tissues 
were immediately removed for fixation. 

Histological, cytological and' microspectrophotometric studies have been made on. the 
bronchial and 1 lung tissues from these animals. Up to the present time, no significant 
microscopic differences have been found in these tissues between the groups exposed 
to cigarette smoke and- the ones not exposed. 

Extensive microspectrophotometric determinations of the desoxyribose nucleic acid ; 

('DNA')' content have been made ini more than 2QCO cells from the bronchi and lungs of 
the smoked and non-smoked animals. Again, no significant differences, have been found 
between the exposed and non-exposed animals. Both these groups show surprisingly 
constant diploid' amounts of DNA in the cells from the bronchi and lungs. Although 
it is obviously too early to draw any conclusions on the basis of these data, it 
seems justified to' say that up to the present, no hyperplasia has been: observed in 
mice exposed! to cigarette smoke under the conditions described above. 

These DNA studies will be continued because it is felt that longer periods of 
exposure may perhaps, result in some changes. An excellent baseline' has now been 
established for comparison with the future long term experiments planned. To the 
best of our knowledge, no such data have been reported. . . , ; v ‘ 

Similar studies have been started for dry mass and protein determinations. However,”'® - •' 
due t©' the great- difficulty in' elaborating proper technics for these special tissues, ■ 
the data are still too scanty to permit even a preliminary analysis now. ' AA•A 

1003541391 ; 
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TIRC Grant #74 


2 - 


Progress Report #2 


Description: of the Smoking, Machine used for the Experiments Described in the 
enclosed Progress Report. 


This machine is made of plastic and was builit at the Institute of Pathology, Western 
Reserve University. The disc which transports the cigarettes was built by Dr. J. 
Essenberg at the University of Chicago. 

By means of the vacuum pump (a), air is withdrawn from the smoking chamber (E) 
at outlet (B) and control chamber (L) at outlet (C). These two chambers are 
separated by an airtight plastic partition (D). 


Air passes from: the outside through a Seitz filter (F) into the cigarette house (G), 
through a cigarette (H), into the smoking: chamber (E) by means of an opening at (I) 
in front of a burning cigarette (H). 

An electric clock (J) 1 automatically advances at selected intervals the disc (K) 
that transports the cigarettes on the disc into burning position. Also an electric 
fuse ( ; H') tripped by a micro-switch, ignites a cigarette when it comes into burning 
position. f 

Air is drawn into the control chamber (L) through a Seitz filter (M). 


Flowmeters are located 1 at (N) and (0). These measure the rate of flow of gas through 
the smoking chamber and control 1 chamber respectively. Thus an: estimate of air volume 
passing^ through the chambers is possible. At (P) and (Q) are the openings used for 
determining air pressures in both cages by a manometer. These openings are also 
used for collection of oxygen and' carbon, dioxide samples. 

Experimental mice are placed in wire baskets on the rack (R). Control animals are 
placed in' wire baskets on the rack (S). 

A cotton filter is located at (B/ and also 1 at (T). These remove tars from the gas 
before they are released into the room. A room exhaust fan is located next to the 
pump (A) 1 . 


A rubber gasket is located between the cigarette house (G) and smoking chamber (E). 
Also 1 , a; rubber gasket is located between the lid (with handles) 1 and the two chambers 
of the apparatus (experimental (e)i and control (l_) ). 


Screws, like (U) and (V) provide an airtight seal. 




Source: https://www.industrydocumerits.ucsf.edu/docs/tfvmQQQO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150' EAST FORTY SECOND STREET NEW YORK 17, N, Y. 

BMflr (Refer to #7^ activated 

Application For Research Grant ^ 1955 ^ 

June 1 , 1956) 


DateiAprU 22, 1957 

1 . Nfame of investigator,: Cecilie Leuchtenber^prr, Ph.D. 


2. Title: 


Associate Professor of Cytology and Biology 


3. Institution 

& Address: 


Institute of Pathology 
Western Reserve University 
2035 Adalbert Road 
Cleveland 6 , Ohio 


4. Project or Subject: A correlated histological, cytological and cytocheaieal 

study of the tracheo-bronchial tree from slice expos e d to 
cigarette make* 



5. Detailed Plan of Procedure (Use reverse side ifi additional space is needed)t 


A* Specific Alas 

The purpose of this project is the continuation and extension of the 
histological, cytological and cytochemical studies of the tracheo-bronchial tree' 
freta alee exposed to cigarette smoke* Previous studies in air l abo ratory 
on the same problem have revealed distinct histological, cytological and cytcchemlcal 
changes in Hie tracheo-bronchial tree from mice exposed to cigarette smoke . The 
experimental conditions and the results obtained so far have been described in 
progross reports sent to the Tobacco Iddustry Research Committee (see especially 
the Progress Report of June 1956 to J&rch 1957)* Furthermore, a paper entitled* 
"Quantitative Determination of Bucleoproteins by Microspectrophotcmetry and of 
Dry Maas by Interference Microscopy in Bronchial and Lung Cells from Mice Exposed 
to Cigarette Smoke** has been presented by Dr. Cecilie Leuchtenberger, Dr* Rudolf 
Leuchtenberger and Mr* Paul F« Doolln at the American Association for Cancer Research 
in Ch icago an April 12, 1957* 


There are several main problems which warrant further thorough 

Investigrtlocn 

(l) A follow-up of the early cytocheaical ^ bicrfer pathningi ’’i 
changes, especially of the atypical hyperplasia, the squamous ceil metaplasia 
and "carcinoma in situ". It seems of importance to find out whether these 
alterations of the epithelium are reversable, stationary or may lead to invasive 

■ \l> '• ■ • . ■ ■ ; - f -:'.vfe : > 
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JIo. 5 • Continued. 


cancer. Consequents/, nice will be exposed far varying periods to ci^urette 
soaks and the sequential changes in the tiacheo-broachial tree will he studied 
during the whole life spaa of the nice * Such experiments nay also yield 
tioa of a oore general nature as to the significance of "carcinoma in situ* 
for the evolution of cancer* 

(2) Since infl a mm a t ory processes such as bronchitis and peri- 
bronchitis vers observed very frequently in the alee exposed to cigarette smoke, 
the question arises whether the atypical epithelial changes aay not Just bo an 
expression of these bro nch itic alterations* In order to obtain an answer to this 
question, it would bo desirable to Induce bronchitis and peribronchitis in alee 
by aeons other than cigarette cache. 




mSi 

■ A ? 'X\{* 


i§. 


(3) In order to test the theory proposed by sene scientists that 
cigarette sa a k o acts as a carcinogen, it would be of sigaiftcaase to expose 
alee to a known carcinogen, such as benzpyrene, and then study the sequential 
histological, cytological and cytocheaical changes exactly as it Is done after 
e^oaaire to cigarette saobe. . / •* f • ^ / 

' ; ■ ' ; \ . V ■ ' • ' • 

5* B* Katsrial and Methods 

She material and aethods will be essentially the aaa> as in the 
previous studies. However, in order to permit a larger scope of the studies, 
greater nuaber of mice will be utilized and a second Backing mer»Mn« vtn be 
built and used, following a suggestion of Dr. Paul Kotin of the University of 
Southern California, the second smoking machine will be modified in such a way 
that the oice can be exposed to intermittent cigarette smoke, for the cyto— 
chemical analysis Mcrospectrophotcsaetry and interference microscopy will be 
utilized and it ia also hoped that correlating with these methods see© electron- 
microscopic studies can be done. 






£■!*.**.'^TV****, r '* *>'**'!$*»$ 
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6 . Budget Plan 


#1 Specially designed smoking 
.. machine* 

#2 Travel (attendance at scientific 

* 7. A„«cipo.mVimfS^ to £^ , > 


Salaries 

Expendable Supplies 
Permanent Equipment 

(15*)* 

#2 


Overhead 
Other 


Total 


- 1 ? 1 3T « 50 
1300.00 
IQQQ.QO 
- 2990*62 
- 500*00 


Three to five years. 


8 . Facilities and Staff: Available: 

The facilities •which are available for these studies is an established 
laboratory of cytochemistry (Head, Dr. C. Leuchtenberger) and suitable ani m a l 
quarters in the Institute of Pathology, Western Heaerve University. The cytocheaical 
laboratories are well-equipped for all tissue work, as well as for the analysis of 
intrace llular substances. Some of tbs major items of permanent equipment are* (l) 

Four aierospectrophotometric apparatuses! (2) X one ultraviolet microopectrophotooeter; 
(3) six research microscopes! (4) two phase nicroscopes! (5) two photced orographic 
ee*4*eeimC&t spectrophotometer! (7> one freeze-drying jppara^s for the 

M fixation and embedding of tissues! (coat'd next page; 


see next page 


10 . Additional Information (Including relation of work to other projects and'other sources of supply): 


Signature_ 

Direct 


Leuchtenberger, rh.D. 
Associate Professor of Cytology 
and Biology 


Business </fTi^er c ^ tr ° u ° r 
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(8) two interference microscopes; and (9) tobacco research laboratory 
ins Idling newly designed snaking machine. However, the an 1ml quarters 
will have to be extended to provide sufficient facilities for expanding 
the number of experiments now d ee med necessary to pursue these types of 
investigations. Furthermore, ve have one especially designed smoking 
machine, but again, to expend the investigations, at least me more machine 
is needed. There is also a team of workers (professional and technical) 
comprising cytochemist, pathologists and research assistants. 

Ho. $ • Additional acquirements 


Personnel 


( 


2 . 


Experienced cytologiot at Ph.D. level 

$6000 

/ 2 ^ Soc. 

Sec. • <3094.50 

( 2 ) Research technicians trained in 
histological procedures and animal 
experimentation 

$7200 

^11 « 

" » 7362.00 

: ' " > ■ , ' X “ ■ 

Part time secretary and research 
librarian 

$1200 


* * 1227.00 

Animal caretaker and glassware washer 

$2400 

" * " 

* a 2454.00 


$ 16800 


$ 17137.50 


Expendable supplies 

1. Animals and animal food (approximate estimation) 

2 . Cigarettes and other laboratory supplies (chemicals. 


glassware, dyes, enzymes, etc 


S3 


$ 300*00 
800.00 


$ 1300.00 
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Bioassay, carcinogenesis and tissue culture 


ir 


£i59iS 


Committee: 

Jacobson, Chm. 
Reimann 
Kotin 
Lynch: 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York 17, K. Y . 


Application for Renewal of Research 

Grant 


Activated: 9/1/57 
Renewed: 9/1/58 

Extended to: 4/1/60 
/^Cf. #74 

I Activated: 6/1/55 
\ Renewed: 6/1/56I 


1. Name of Investigator : 

2. Title: 

3. Institution & Address: 


Date: November 8, 1960 : 

Cecilie Leuchtenberger, Ph.D. 

Senior Biologist and Cytochemist 

Children's Cancer Research Foundation 
35 Binney Street 
Boston 15 , Mass. 

Address after April 1, 1961: 


Inst. f. Allgemeine Botanik 
d. Eidg. Techn. Hochschule 
Zuerich, Switzerland 
Director, Prof. A. Frey-Wyssling 
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4i. Project or Subject: 


The interrelation between influenza virus infections and exposure to cigarette smoke 
in the development of pulmonary and of bronchial lesions in mice. 

(A correlated histological, cytological and cytoehemical study of the tracheobronchial 
tree and lungs.) 

5. Detailed Plan of Procedure: 


The purpose of this project is the continuation and extension of the study of 
the sequence of events occurring in the tracheobronchial tree and lungs of mice exposed 
to cigarette smoke. Particular attention will be focused on the possible role of 
influenza virus infections in the production of bronchial and pulmonary lesions. 
Correlated: histological, cytological and cytoehemical investigations will be carried 
out and combined with the application of newer (quantitative cytoehemical techniques, 
such as. microspectro^otometry,; interference and fluorescence microscopy. It is 
felt that these methods will be of great help when attempting to explore the inter¬ 
relationship between virus infections and exposure to cigarette smoke in the 
development of bronchial and pulmonary lesions in mice. 

Results of previous studies done in our laboratory on the project, which 
are concerned with the histopathological, cytopathological and cytoehemical changes 
in the tracheobronchial tree and lungs of mice after exposure to cigarette smoke, 
have been reported at National and International Congresses and have been published 
under the titles: 


Source: https://www.industrydocuments.ucsf.edu/dbcs/tfvrTibOOO ’ ' - 
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I. A CORRELATED: HISTOLOGICAL, CYTOLOGICAL, AND GYTOCHEMIGAL STUDY 
OF' THE TRACHEOBRONCHIAL TREE AND LUNGS OF MICE EXPOSED TO 
CIGARETTE SMOKE 

Bronchitis with' Atypical Epithelial Changes in 
Mice Exposed to Cigarette Smoke 
Cancer , Vol. 11, No. 3, May-June, 195 6 

II. A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AND CYTOCHEMICAL STUDY 
OF' THE SEQUENCE OF EVENTS IN THE BRONCHIAL EPITHELIUM FROM MICE 
EXPOSED TO CIGARETTE SMOKE 

Acta Union Internationale contre le Cancer, Vol. XV, Nos. 3-4, 1959' 

III. A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AND CYTOCHEMICAL STUDY 

OF THE TRACHEOBRONCHIAL TREE: AND LUNGS OF MICE EXPOSED TO CIGARETTE' 
SMOKE 

Varying Responses of Major Bronchi to Cigarette Smoke, 

Absence of Bronchogenic Carcinoma after Prolonged Exposure, 
and Disappearance of Bronchial Lesions after Cessation of 
Exposure 

Cancer , Vol. 13, No. 4, i 960 

IV. A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AND CYTOCHEMICAL STUDY J 
OF THE TRACHEOBRONCHIAL. TREE AND LUNGS OF MICE EXPOSED TO: CIGARETTE 
SMOKE 

Unaltered Incidence of Grossly Visible Adenomatous 
Lung Tumors in Female CFj_ Mice after Prolonged 
Exposure to Cigarette: Smoke 
Cancer , Vol. 13, No. 5, 19^0 

On the: basis of the studies, published under I-IV, it appeared that in: 
cases in 1 which, a harmful effect on the tracheobronchial tree has been observed 
after exposure of mice to cigarette smoke, the cigarette smoke may not. be solely 
responsible, but that there may be other elements within: the host which may render 
the tissue susceptible to smoke. The concept that the tracheobronchial tree may, 
indeed, need a "special conditioning ’;' 1 for the injurious action of tho cigarette 
smoke is supported by our data on mice- that the difference in response and 
resistance of the bronchi to cigarette smoke is independent of dose and length 
of exposure. 


While; it is Impossible, at present, to relate any particular factor or 
factors of the host to the resistance or susceptibility of the tracheobronchial 
tree to cigarette smoke, the Investigation of agents possibly carried by the 
host, which may contribute to the injury of the bronchi, would seem of great 
interest. Among the many possible host factors, viruses deserve special considera¬ 
tion - the more: so since they occur with: a certain frequency in mice and are capable 
of producing respiratory lesions. 


It is well known that mice may be carriers of latent viruses which> under 
certain circumstances, may provoke alterations. In view, of the increasing 
recognition of the dual role of viruses: as either cytolytic agents or stimulators Ytu- 
of cell proliferation, which may even lead to tumor formation, the investigation 
of viruses in combination with exposure to cigarette smoke seems to us particularly 
worthwhile. •• 
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At present we are engaged, in studies concerned with' the question of 
whether a mouse adapted influenza-virus will alter the: effect of exposure to: 
cigarette smoke on the tracheobronchial tree and lungs of mice. 

For this purpose, mice were divided into 5 groups as follows: 

Group 1, consists of non-exposed controls 

Group 2, consists of mice infected intranasally with' influenza virus 

Group 3; consists of mice exposed to cigarette smoke 

Group 4, consists of mice exposed to cigarette smoke followed by 

intranasal influenza virus infection: 

Group 5, consists of mice infected intranasally with' influenza virus 
followed by exposure: to cigarette smoke. 


In view of the importance of long range studies, mice were infected 
with: influenza virus in such a manner that survival of these animals was assured. 

During the remaining time in Boston, these mice will be sacrificed at 
certain intervals and all the organs necessary for this study processed for the 
combined morphological and cytochemical examination. This material will be taken 
to'the Institute for Allgemeine Botanik (Director - Prof. Dr. A. Frey-Wyssllng) 
at the: Eidgen. Techn. Hochschule in Zuerich, Switzerland, where it will be further 
prepared in order to carry out the proposed combined morphological and cytochemical 
investigations at the department of cytochemistry (Prof. F. Ruch) at the Institute 
in Zuerich. 

6. Budget Plan :; * se e under 10 

Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (none) 

Other 


?• Anticipated Duration of VJork : 1 to 2 years 

8. Facilities and Staff Available :; The Institute: for Allgemeine Botanik at the: 
Technisehe Hochschule in Zuerich, Switzerland, has a special department of cytochemistry 
(Prof. F'. Ruch) with all facilities: for histo-and cytopathological work. This 
laboratory is also equipped with numerous modern optical instruments including 
special scanning microspeebrophotometer and microinterferometer which will be 
completely at our disposal. Prof. F. Ruch, who designed some of these instruments, 
is greatly interested to collaborate with us in applying these special methods •••' 
and instruments for the study of the chemical alterations, at the single cell level 
after virus infections and exposure to cigarette smoke. ..- v ' _ //f' 


$ 22,500 
1,500 . ■ 


$24,000 


Source: https://www.industrydocuments.ucsf.e.du/doc.s/tfvmOObo 
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9 . Additional Requirements : 

None 

10. Additional Information (including relation of work to other projects 

and other sources of supply) : 

Explanation of Salaries: 

Senior investigator $11,000 (present salary) 

Part-time Pathologist 8,000 
Laboratory assistant 3»500 

The $1500 will be needed for chemicals, glassware, slides, enzymes etc. 


/s/ Gecilie Leuchtenberger 
Director of Project 


Business Officer of the Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvm 600 P 
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1. Name, of Inves.igalon Carl J. Likes 


• ?*? '$**&*. 


2. Title: 




Project Supervisor 


3. institution- «* « Van «!?*« 

~ %..**£2o M, 3oulqvard r .JUcbmond £0, - Virg i n ia urxt. 
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4. Project or Subject: ‘ '• 

.. 4u? <r)-;*.» uutf. ;p.^jM#V %t&T$ *ifc'i&Mfy 

.'The' Title of the proposed research project is Ttfetabolism and Catabolism 
of Leaf Proteins in Tobacco ( Nicotians tabacum )". The general object of the 
study vill be to isolate and ,to characterize physiochemically (a) the vacuolar, 
4l (b) the* chlbroplairtiCf 'And (c) the.fcytoplastic proteins Jtt^eseiiV ift^tbbacc^ ***' 

Meavea under varied condition*' ofi growth,' j: tiging,' hnd^euringp^* ia 

•' .' ••“• ..<• t ■•-*•■ .i„7T A"^:c,Tyj- ■.it?:*.*?'.*,* m$- Ve 

-i -4?+“..'u-ii"*’:A " .* (.*.v.-ij. Vi fiOAiiitr«l i,*£y?}>*u , .iriioi~, *&-&& $^&sk>, hcuee 

*4 ■ ■' ■ ' ' ’ ' . ''■ •• ■ ' i ■■-■ •• ■ r • ’■ 

:5. Detailed Ptan of Procedure (Use reverse side if additional space.j$ needed):, r.i yn~e \f 

The prepapartion of the various protein fractions vill be carried out as 

+r\ 11 t 





"the leaves vith!"used" ether-vater and removal of the diluted plantjuices 1 
,'Vith* the' aid of a hydraulic press. ' If feasible,' the ^ess' f esidues \ 

‘ processed, to. yield chloroplastic and cytoplastic protein by itethods', discussed ’ * s ’ 

*l> 6 lW " *“’*“*““ • ‘W'* ♦* i-» , .i.vfcv'A ■■-«f j^-wDui -./‘'toSiJA-iift Si)' * 


B. Chloroplastic Protein . The isolation of this fraction vill be attempted 
by means of the differential centrifugal methods of Menk e (4) and Granlck (2). 
The lipid portion, consisting of chlorophyll, carotinoid pigments, etc., vill 
be removed by extraction vith ethanol and ether, or by the use of digitonin 
and other agents as described by Smith and Pickels ( 5 ). 


C. Cytoplaatic Protein . The separation of chloroplastic and cytoplastio 
protein has been achieved by Chibnall ( loc . cit .) by filtering ground, cyto- 
lyzed leaves through thick vads of filter pulp. Hovever, the yields have been 
poor, and this method vill be employed only in.the interest of preparing puri¬ 
fied cytoplastic protein samples. Oif«^ Jt&n&qj. &<&&» 



i 

f v 







Source: https://wM/wJndustrydocuments/ucsfedu/dCM3S/tfv!^GOp0'’. 



1003541405 




5* Detailed Plan of Procedure - Contd 


As an alternative approach, extraction of the total leaf proteins vill 
also be made, and vith the data obtained on the chloroplastic fraction, 
some information relating to the composition of the cytoplastic fraction 
may be obtained by difference. The total leaf protein extractions will 
be made with mildly alkaline buffers in the presence of ethanol and ether 
(Lugg and Weller (3) ) or with neutral buffers supplemented by ultracentri- . 
fugation as described by Wildaan et al ( 6 ). '.i: 

The various protein samples vill be purified by electrophoresis and by 
ultracentrifugation in as far as feasible and their molecular srtfe weight, size, 
and shape estimated from ultracentrifugal and diffusion data. ' 

The representativeness of the protein samples as related to the actual ■ 
protein composition of the whole leaf will be checked by total nitrogen 
determinations (kjeldahl.). Van Slyke amino nitrogen assays, and by analysis 
of selected amino acids (tyrosine, trytophan, etc.). The protein content 
of prepared Bomples will be estimated by trichloroacetic acid precipitation 
and the amino acid composition dsiszsijA determined if feasible by chromato¬ 
graphic or by purely chemical methods, , • 

It is pla nn ed to begin the program vith studies on green leaves and then, ' 1 
depending on the progress made, to extend the investigation to harvested ' . ; : - 

leaves which have been aged and cured for various periods of time. 

References ’ •' 
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6 Budge! Plan: 


tcwacco ;ndw*^ikY &.$fcA*ai co.Vw^n^ 
310 FiFTH: AVENUE .. 


y* x. >'o 


• v.'. Salaries 

>.fvn'k* Exper,c * ablaS ‘ jp P lias -^l 
.^Permanent'Equipment 
Overhead 
Other 


SEW YOvK l N Y. U'^ C r 

.*. ■ .' (i ■.'ijL k^'rr . . xjr- 

«pdi«^ M / MW 


, ^. Anticipated buralioiT of Work: •• -.W.' 1 •> CVtrK$ 

Two Years 

**• T.,l 

8- Facilities and ! Staff Available: iVrJVwfc 'V/Vi. 1 *Ji’ 


UaV 




« <J 


.p $00.00 
800.00 
r~T,Qoo.oo 

•' Total-^ ^’ 200.00 

$15,500.00 


3. \ts With the exception of,a colloid mill, hydraulic press, and e Van Slyke 
apparatus the major items ot r equipment are on handThese include a Spinco 
Model E Ultracentrifuge and a Perkin-Elmer Model 38 Electrophoresis unit. 

X-ray diffraction and electron microscopic equipment, if required, are also 
available. 

• f P*C'*'tt"f* . 

The addition of a plant ‘biochemist to our present staff is also contemplated 

rcaia?-::* project ^ 

<**• ;»r4' f,«- Tobwaso- « '.?ne 

.-•stvf'- r*fc* <.v *&.» IsoDKit: tyM, ac tfs&snily;/. .•*» >UV. •■r-rnsOr* 

cGreenhouse facilities are not available.- However; an arrangement may be 
made with the Research Department of the American Tobacco Company, located in 
Richmond, to furnish green leaf material. A working agreement may be possible 
with the Virginia-Carolina Chemical Corporation, with which has green house 
'facilities. / :■ \ .;■■ (> 

. ..... <*- 1 -, 1 ^vd*, if «'•!■».*ui spsce is n*««rd|v •' ; ’ 

10. Additional Intormafion [Including relation of work to other projects and other sources of supply); - ' i 

, . , / ; - ' . • , . . .. , , : 

■ &&t!v* i.T.riint ..prc'Ntfe, SVaetioas viU t >_ -’.arri-rd aW 3 * 

- fpif-l ; ' •'• .. "' "• ‘ ' . ■ '' - ■-* .-. i: 

The High Polyner Group at the Institute has been engaged for the past three 
years on abasic studyof zein (cord protein) for the Virginia-Carolina Chemical 
Corporation* and it ia”felt that the experience gained in this work would he of 
great value in the proposed study of leaf proteins in tobacco* 1 The‘group is also 
engaged in an ultracentrifugal study of lipoproteins; in human cardiac and diabetic 
sera, and it may prove feasible to apply some of the' techniques derived from this 
Vorkuta the study of the lipoproteins of the chloroplastic fraction in tobacco. 

lAiv.vv-Yfv.t. '.x.a liojivtica t»f frsicticu ^lil a ;t:? , sptcd 

by;waKTeT’SS e*C:t4U' of Mantas (M suad JJaraaiok (£•?-. 

: Uisifi- portico co^U-Ujs -4 v.r in-aid ylowa-Ua* uj»i all! 

V ,X* V«rs.Vwl by $k v M?w.tioa; witk e-ihaajl afcd a%3-<r,. nr Vy tbe um of iSt^i V^dn 
Whiz M'&ty awfc ^ewatiliwii. aod i?stUeJ* (S)‘* 
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1. Name of Investigator: ■ Esten 0. Lindseth, M.D. 

2. Title: Associate in Surgery (Thoracic) 

3 .. Institution Emory University School of Medicine 

& Address: Atlanta 22, Georgia 

Project or Subject: Measurement of the differential blood flow in the 

mammalian lung during the acute period of smoke inhalation, using the open 
chest animal and the method and principle of gamma! emitting radioactive 
graded microspheres. 

5. Detailed Plan of Procedure: 

A. Theory 

When the blood 1 flow through an orgaa, part of an organ, or extremity 
is to be measured, it is obviously of great interest how much the fractional blood 
flow through the A-V anastomoses, the A-V bridges and the tissue capillaries is of 
the total blood flow per unit weight of tissue. Due to the dual function of the 
capillaries in the lung and because the pulmonary A-V anastomotic and the tissue 
capillary flow ratio' might be different as compared with other organs, it is of• great 
interest to study these fractional flows in the mammalian lung under normal conditions 
and in this case particularly with respect to periods of acute smoke inhalation, and 
during the injection of nicotine in graded concentrations. There have been several 
approaches made to this problem, but very few apply to the study of the pulmonary 
fractional flow, mainly because of limitation of methods,. The methods of cast 
injection preparations and the perfusion with immiscible fluids through the lung 
principally demonstrate the existence of arteriovenous anastomoses in the lung, but. 
the disadvantages are obvious as one cannot conclude anything about the quantity of 
the functional flow through these arteriovenous anastomoses. 


The use of inert gases with high diffusion capacities and the use of 
oxygen content, difference in the pulmonary artery and veins using the Fick principle 
obviously cannot distinguish between true arteriovenous anastomotic shunt flow with 
ventilation perfusion ratio of zero, and poorly ventilated alveolar capillaries, with 


ventilation perfusion ratio below the average of the whole capillary bed. The: total 
lung. 02' consumption of approximately 10$ of total body 0^ consumption will also 
automatically be integrated! in the results. 


1003541408 



We have, therefore, developed, a method which has proved to be able 
'to measure the blood flow through the arteriovenous anastomoses, the arteriovenous 
bridges and indirectly the capillary blood flow as the total blood flow was 
measured simultaneously. A known number of radioactive graded glass microspheres d;V/c‘. v ' 
With an arithmetic mean diameter of 20 microns and therefore small enough to pass \ ' 

through the arteriovenous anastomosis, but too large to pass through the capillaries 
or the A-V bridges, was injected into the artery of a segment of the organ. In the fv-.l,. 
beginning, of the experimentation the venous outflow was collected and the micro- 
spheres within were then counted microscopically. This worked well as long as the l .r /;■ : U. 
perfusion fluid was clear, oxygenated dextran or saline, or Krebs solution but we "l 'n'-r- 
encountered considerable difficulties in finding a method for decolonization of the ' V' 
venous blood when blood was usedi as perfusion liquid. We reasoned therefore that if 
the spheres were made radioactive a simple determination of the radioactivity of the - 
venous blood would provide the information necessary to calculate the proportion of ..... .. 
the injected beads that passed through the A-V shunts. A mean' of 2 aliquots was used Vl¬ 
as the aliquot for each injection. This was with the reasonable assumption that the 'v.V 
spheres are distributed at arterial bifurcations in the same proportion as is the f".' " 
blood, the fraction of injected spheres recovered was taken as a measure of the 
fraction of arterial blood that had passed through the A-V anastomosis. 


This same principle may also' be used studying the A-V bridge flow with 
the use of microspheres with an arithmetic mean diameter of 14 microns. V 


B. Method .' • . . 

... . . .. '' ■ ; - ■ ■ ' • • ■ v ■' . 

The microspheres will be obtained from the Minnesota Mining and Manufacturing 
Company. They are received as a crude mixture with diameters varying from 5 to 100 
microns, and with the factory information' with a mean diameter of approximately 28 
microns. Batches of these will have tO'be fractionated into homogenous samples, whose 
size frequency curves will be determined. The fractionation occurs by a series of 
multiple elutriations and timed decantations. In order to obtain' microspheres from 
these batches with a diameter of approximately 14 microns, it is found that a Cook's 
Elutriator is necessary. (S. R. Cooke. If.S. Bureau Mines Reports of Invest., 
no. 3333, 39, 1937-) Another method is to make the microspheres oneself by a torch 
flame method. (K. Sollner. Ind. andi Eng, Chem. 11, 48, 1939*) *" . • 


The method of making the microspheres radioactive consists of ...... 

subjecting the microspheres to neutron bombardment in the atomic carbon reactor . 
at the Oak Ridge National Laboratory. Through activation analysis we found that the 
main radioactive: source in the bombarded microspheres was sodium£\ which had been 
converted from: the ordinary sodium23 group by neutron capture. The glass of which 
these spheres are made was found to contain approximately 10 $ sodium oxide by weight. 
The sodium^ 1 * which' is mainly a neutron, gamma emittor can thus be- monitored with the 
appropriate gamma ray detectors. The gamma emitting microspheres can thus, be 
measured in blood or tissue without concern: for self absorption. The specific 
gravity of the glass that the microspheres are made from is given as 2 . 5 , but we 
found that over 95 $ have a specific gravity between' 1.59 and 2 . 0 > as they all 
contain some micro air bubbles. This compares more favorably with, the blood 
specific gravity than plastic spheres with a specific gravity of O. 98 . .■ 


The method can be summarized briefly as follows: 




• 1 . A small amount of the radiated microspheres in the range of 30 to 

50 milligrams is suspended in a vial of l| per cent gelatin' or 50 per cent dextrose 
solution. This suspension is stirred with a magnetic stirrer to keep the spheres in”^ 
suspension as close to a steady state as possible with meticulous observation in 
keeping the temperature constant so that aliquots with as small a variation as ' 

-V possible may be withdrawn, ' v.. ;:-.'i;.\ 

is*,. i Cib^f. 


- T3S7 


... 1'*:- T •- - 4 
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2. About 10 or 20 microliters of this suspension is drawn with a 
micrometer syringe into a short section of polyethylene tubing, the concentration 
of the: spheres being such that this, volume contains no more than 1,000 spheres. 

3. Through a 27 gauge needle tip at the end of the polyethylene 

tubing, these spheres are injected into the inferior pulmonary artery on the left - 
side supplying the left lower lobe. . ,.. 

4. The inferior pulmonary vein has been cannulated. The cannula " 

is a modified Y shape plastic type, the alternate clamping, of two of the trifurca- 
tions will direct the blood either back to the left atrium of the animal or into a 
collecting tube. The venous outflow is collected for 20 or 30 seconds, as ; 
previous experimentation has shown an' occasional bead may arrive after 20 second, : 

but no beads will arrive after 30 seconds. On' the basis of calculations of the 
radioactivity per bead, one has found no more than three beads will arrive after a • 
20 : second collection. • 

5* The glass microspheres are allowed to settle to the bottom of 
the tube which' is then placed in a conventional well-type crystal scintillation 
detector with an appropriate monitoring, device, so that the radioactivity of the 
sphere containing blood can be determined. We have shown with previous experi- . - .• 

mentation that, decantation of the supernatant fluid and subsequent centrifugation 
of this fluid shows no radioactivity, i.e., all beads settle to the bottom of the V 
tube permitting, for gamma-scintillation detection, a very constant, geometry. • ■ 

6 . The total blood flow through' the left lower lobe will then be ... V 

measured directly during the phasic inflation of the lung, with a known inflation 
pressure with and without cigarette smoke. The fraction which the radioactivity 
in the collected venous blood represents of the aliquot thus indicates, the 
arteriovenous anastomotic flow and the capillary flow can thus be easily calculated. 


7* The method has been fully developed and applied to several 
organs at institutions where the Investigator has worked previously for his Ph.D. 
(Department, of Physiology, University of Minnesota) and pilot studies have been, 
made in dog lungs (the University of Maryland Hospital). 

8 . Due to. the highly controversial matter at the present time of 
the effect of smoke inhalation', particularly ini the pulmonary circuit, it is felt 
highly desirable to investigate the proposed study. 


9. As there is no known knowledge regarding A-V bridge flow in 
the mammalian lung, this would have to be investigated with microspheres, with' a 
mean diameter of 14 microns. As mentioned above, these microspheres are 
extremely difficult to separate with ordinary elutriation' equipment, in spite, of 
making the Z-potential optimal for bead distraction by alkalinization, blowtorch 
equipment in the range of $350 or a Cook elutriator will be required. 


6 . Budget Plan: (See attached sheet for breakdown.): 

Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (15$) 

Other 

•'h • ■ - Vi'-Total 


14,178,00 

1,365.00 

3,665.50 

2,601.45 

1,800,00 

$23,609.95 







Source; https ://vyvyw. i ndustrydocu merits. ucsf. edU/Pdps/th/:i]tQOP0.7 





7. Anticipated Duration of Work: 1 year 

8 '. Facilities and Staff Available: Investigator 

The above Technician _ 

The Lab Attendant 
One Thoracic Surgery Resident 
Dr. Alan Horres, Ph.D., in charge of 
cardiopulmonary research lab'. 

9- Additional Requirements: 1. 

• " VC ' . ■ ,. t 

Rooms available in Surgical Research Laboratory: : 

(43 6 ) Large operating room, 16' x l6'3", with extension 6 , 20 v x 20" - " ‘ V-. 

One room' for sterile setup and autoclaving, 9'3" x 17'8" v . ■ 

(446) Gas determination laboratory, l6'2" x l6'4;" . , ■■ 

(456): Cardiopulmonary function laboratory 11 ’5*|-" x l8'8” - u ... 

(450 ) 1 Radio monitoring and equipment room, l6’9" x 1?' 5". (This, will have, 
to be shared with another department.) 

10 . Additional Information: 

This work will be related to other projects in the field of differential 
flow in and to various organs. . . . \ 

We anticipate, with your support, to extend the present investigation to 
the differential flow in human emphysematous lungs. As smoking has been'blamed as 
the major contributor to the development of emphysema, it would be quite: pertinent to 
find out whether the flow pattern in the lung, acutely exposed to cigarette smoke shows 
any similarity to the blood flow pattern' in the emphysematous lung. 

As this Institution has quite a few emphysema patients under treatment, 
we have access to a fairly large file of such patients. The extended study then would 
include pump' perfusion studies with oxygenated blood through the excised human 
emphysematous lungs. 

It is obvious that this method has a wide variety of applications, in 
the physiological and pathological states of various organs. 

We have at the present time no other source of supply for this possible 
variety of projects. 


Signature Esten Lindseth _ 

Director of Project 


Ewell E. Bessent 


Treasurer and Controller 


■ff-il’ : - i 


O 
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•V u 
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BUDGET PLAN: 


Salaries: Investigator 

6 , 000 ' 


Social Security 

144 


Technician 

4,800 


Social Security 

144 


Dog Lab Attendant 

3,000 


Social Security 

90 




~ " 14,178 

Expendable Supplies: 



Glassware, chemicals, 



microspheres 

825 


30 Dogs @ $9 

270 


54-0 Dog days © . 50 /dog/day 

270 




I7W 

Permanent Equipment: 



Elutriationi equipment excluding 



the Coohs elutriator 

500 


Stopwatch and stand 

22 


Brownwill infusion apparatus 

560 


Microscope, B.&L., BVB 73, 



and illuminator 

442 


Filar micrometer eyepiece 

103 

„ 

Glass stage micrometer disc 

21.50 


Scaler l 8 lA, Nuclear-Chicago 

830 


Timer T-l 

102 


Scintillation Well Counter, N-C, 



Model DS5-5 

1,035 

. 

Transportation 

50 




3 , 865 .: 

Other: Cost of irradiation of micro- 



spheres per shipment $60 -j- 



$ 15 ' transport, 24 shipments 

1,800 



1,600 


Overhead, at I5^> 


$ 21 , 008.50 


2,601.45 


TOTAL 





Source: https://www.industrydocumehts.ucsf.edu/docs/tfvrttO'QOQ, 
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Tobacco Industry Research Committee 


TIRC Grant #2b0 



Robert E. Linnell, Ph.D. 

The University of Vermont 


November 21, 1959 


The Oxidation' of Nicotine by Gaseous Oxygen: 
Mechanism, Products and Kinetics 


Dear Dr. Hoekett: 

I am enclosing a draft copy of a proposed publication on the oxidation 
of nicotine. I vould appreciate your critical comments and suggestions. 


I am quite excited about the nicotine-oxygen work as it is now at the 
point where real progress on mechanism' can be made. 1 did finally receive 
a grant from the National Science Foundation for similar work with pyrrole. 

This pretty well takes care of equipment needs and leaves only the question 
of a fellowship for a graduate student, which would greatly expedite the work. 
There is another staff member here, a Ph.D. from Harvard, who has been inactive 
in research for several years (his wife passed away several years ago, leaving 
him with four children and it has been pretty difficult for him; he has recently 
remarried and things are looking up now), who has shown some interest in this 
problem and I'm hoping that he may decide to work with me. I think that I might 
get modest support from an individual tobacco company, but it certainly would 
be: better to deal with the TRIC. 1 talked to Mr. Hanmer in 1 September about 
this and he felt that TIRC should be the logical place for me to seek support. 

I do appreciate your help 1 of the past and I don’t want to put you in a difficult 
position. 1 would be glad to submit another request to TIRC and then if the 
committee takes unfavorable action I will seek other support. 

I will look forward to 1 your comments on the above items after you have 
had the opportunity to consider them. 


Sincerely yours. 


/s/ Robert H> Linnell 


RL/s 


P.S. I want to publish this in Arch. Bioehem. & Blophys. 
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The Oxidation of Nicotine. I. Kinetics of the Liquid 
Phase Reaction Near Room' Temperature 

Robert H. Linnell 
Department of Chemistry 
University of Vermont, Burlington, Vermont 


Introduction * ’' • 

Although the biochemical degradation and oxidation of nicotine has been 
extensively investigated (4), the kinetics of the reaction of oxygen with nicotine 
has not previously been reported. Obabko(l) reports that heating tobacco contain¬ 
ing 25-28$ HpO (in an inert Np atmosphere) to 70-75°C* does not deprive the tobacco 
of its ability to bind ©2 from air under fermentation conditions ( 35 °C. and 75 $ 
relative humidity) although oxidase is destroyed. The heat treated tobacco ab¬ 
sorbed Og intensely initially but decreased with time whereas non-heat treated 
tobacco reaches a maximum 0 2 uptake rate after some time and then decreases. : ;: 1 > ’ 
Recently Wada has oxidized nicotine at 30° C. with pure Op and found about 
20$ of the nicotine oxidized in 4 weeks. He found ammonia, methyl amine, nico¬ 
tinic acid, myosimine, cotinine, nicotyrine and unidentified products. 

Experimental 


Nicotine was vacuum distilled in a Todd Column packed with glass helixes 
and the fraction at 97 - 98 ° (10 mm.) taken (reflux ratio 10:l)i. Freshly distilled, 
water-clear nicotine turns yellow: in a few hours when exposed to air but when 
scaled off in a : glass ampule under vacuum it remains colorless for months. Pre¬ 
liminary work was done using an AMINCO Warburg apparatus at 20-40° and with various 
shaking rates. It was found that with Np in the Warburg there was no volume change 
with 0 2 there was a rapid uptake of gas which was roughly 5 times the uptake rate 
using air; rates increased with shaking speeds and increased with temperature. 
Nicotine acidified with HC1, ^SO^ and HOAc did not have any 0 2 uptake activity 
indicating that the free base is involved in the oxidation. To obtain kinetic 
data an apparatus was constructed which consisted of a flat bottom flask of about 
50 ml. volume fitted with a ground glass stopper for filling and a side arm which 
was connected to a 100 ml. gas burette containing sat. NaCl-^O and a 3 -way stop¬ 
cock for flushing the apparatus with gas. Oxygen gas at 1 atmosphere pressure was 
used in all experiments. The reaction flask was mounted on a shaker which had 
variable amplitude and speed and was immersed in a water bath regulated to +• 0.1°C. 
Experiments were performed at various shaking amplitudes and speed with nicotine 
samples of 1 . 00 - 5*00 ml. A sample size of 2 . 00 'ml. and shaking conditions such 
that rates of oxygen uptake were independent of shaking for the temperature range 
of 15-40°' were used in this study. Rates were found to decrease on aging of 
freshly distilled nicotine. Vacuum storage prevents aging but air contact during 
sample removal gradually aged the stored nicotine; this problem'was solved by 
using Matheson Frepurified Np (8 ppm 0 2 ) to flush out the nicotine storage flask 
after each sample removal ana in this way identical rates could be obtained from 
the same nicotine over a period of one week. • - 


m , Source: https://yvwwjndustrydocuments.ucsf.edu/do.cs/tfMra0&'b.Q. y" 
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Oxygen was bubbled, into nicotine held, at temperatures from 50-70^. The 
nicotine rapidly turned brown and an infrared band just before 6 microns, absent in 
pure nicotine, increased in intensity as the experiment continued. The infrared band 
suggests cotinine is being formed ( 3 )'. Exodation for several days and then using 
Frankenburg' s ( 3 ) technique for isolation of cotinine indicated complex reaction prod¬ 
ucts. Addition of a free radical initiator, cA , c< '-Azodi-isobutyronitrile (AIBN), 
in a similar experiment, resulted in more rapid darkening of the nicotine and similar, 
if not identical, reaction products. Addition of an antioxidant, 4-methyl-2,6-di- 
tert-butylphenol (BHT), greatly decreased rate of coloration of nicotine on oxidation 
and inactivated nicotine to 0 2 uptake for several hours. 

Several experiments were done on a burley tobacco containing 5 .1-5.2$ nico¬ 
tine. Small samples of the tobacco were sealed in glass tubes containing N 2 , air or 
0 2 and the tubes heated for various periods of time in a hot air oven. Nicotine 
was determined by the method of Cundiff (4). No change in nicotine content was found 
with N 2 . at temperatures from 85-125°C. With Og, the nicotine was reduced to one- 
half its original value in 300 hours at 85 0 , 24 hours at 110 ° and 3 hours at 125 °. 

Results and Discussion 


In Figure 1 typical plots of volume 0 2 used vs time are shown. Table 1 
tabulates all the results where rates are those from the linear part of the reaction. 

An Arhenius plot of the maximum rates of table 1 yields an activation energy of 
6.81 kcal (least squares). This is a low activation energy compared to the uncatalyzed 
oxidation of tetralin from 65 - 130 °C., where the overall activation energy is 14-9 
+ 0.6 kcal. (5):. If the linear rates are extrapolated back to zero oxygen uptake, and 
this time called the induction;period t in(i> , a plot of log (l/t ini> ) vs l/T would 
yield an activation energy for‘the removal*of inhibitor. A value of l4:. 5 kcal. is 
found. The induction period could be due to formation and decomposition of a nicotine 
hydroperoxide but it is premature to associate an activation' energy with this pro¬ 
posed mechanism. A small evolution of gas in the initial periods of lower tem¬ 
perature rate studies is probably due to decreased gas solubility in the nicotine 
at lower temperatures. 

In' the experiments reported here, 2.00 ml. nicotine, at room temp., was' 
used, corresponding to 1.88 x 10"2 moles. For the consumption of one mole 0 2 per 
mole nicotine we would therefore require 421 ml. 0g at STP. Most experiments were 
run to a total 0 2 consumption' of 20-30 ml. (STP) and inhibition (deviation from 1 
linear rate) was noted at about 15 ml. (STP) 0 2 consumption. The low 0 2 /nicotine 
mole ratio at which inhibition is found (about O.O 3 ) together with inhibition by 
BHT and catalysis by AIBN provides strong evidence of the free-radical nature of 
the oxidation'. This indicates nicotine oxidation follows the general mechanism' of 
olefin oxidations ( 6 ) and a nicotine hydroperoxide could be expected as an inter¬ 
mediate. This hydroperoxide would be unstable at room temperature, yielding HgOg 
(which could form nicotine N-oxide), cotinine, H 2 0, and radicals which could form 
polymers. Further work is underway to isolate the proposed hydroperoxide and pro¬ 
vide more details on the mechanism' of the reaction. 
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Table I 


Run 

IX- 20 

XIV -24 

V-l8 

VII- 19 
XIII-23 

XV -25 

XVI- 25 

XVII- 26 
XII-22 

VIII- 20 

X- 21 

XI- 21 

II- 16 

III- 16 
iv-16 


Linear Rates of Oxygen Absorbed by Liquid Nicotine 


Temp.°C. 

Ml. 02i(STP)x 103 
sec x ml. nicotine"! 

Induction period 
sec x 10"3 

Remarks 

15 

1.08 

... 5.60 

i 

Nicotine stored 24 
hrs. under N2. • V:t 

20 

1.35 

2.46 

Nicotine stored 10 
days under N2. 

25 

1 .6l 

1.60 

■nicotine fresh! from 
vacuum dist. No. 
storage. 

25 

1.61 

2.12 

Nicotine stored 24 
hrs. under N2. 

25 

1.59 

2.22 

Nicotine stored 10 
days under N2 , 

25 

1.47 

1.98 

Nicotine stored l4 .. 
days under N2, 

25 

1.54 

1.70 

Nicotine stored l4 
days under N 2 . 

25 

— 

29 

Added 50 mg. BHT 

30 

1.73 

1.58 

Nicotine stored 4 
days under N2. 

35 

2.09 

0.86 

Nicotine stored 24 
hrs. under N2. 

35 

2.10 

0.88 

Nicotine stored 3 
days under N2. 

40 

2.34 

0.64 

Nicotine stored h 
days under N2. 

25 

1.21 

2.10 

Nicotine yellow from 
storage one month 
in poor vacuum. 

25 

0.80 


Reused nicotine from 
XI-l6 immediately. 

25 

0.18 

.... 

Reused nicotine from 
HI-16 24 hr. later., 
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v 1. Name of Investigator: Robert H. Linnell, Ph.D, 




,fi:- 


Date: February 5, i 960 a'' ^ f^Sv.' t 

; . .. - ■ • • V V^. 

; . :$>£/£? 

1. Name of Investigator: Robert H. Linnell, Ph.D. \\n , \ v 

2. Title: Associate Professor of Chemistry \ v 1 ' * v Jt 

3 1 . Institution & Address: University of Vermont, Burlington, Vermont ^ yf''- 


2. Title: Associate Professor of Chemistry 




-.tr.it: 


Project or Subject: The Autoxidation of Nicotine 




Detailed Plan of Procedure: 


: v-r ' V - , 


ur-T ‘ \ The rate of oxygen uptake for solutions of nicotine will be ' 
determined in the presence of an initiator, such as Azodi-iso-butyronitrile 
and in the presence or absence of several inhibitors, including known 
nicotine degradation products (cotinine and its hydrolyzed form f- 
(3-pyridyl) - If - methylamino butyric acid). By using, various temper- , v „ . •, 

atures a detailed kinetic scheme should 1 be worked out. We will attempt '■ 

to. prepare peroxy compounds of nicotine by using lower temperatures (dry ..... > ?. - ■ • 
ice and higher) and initiation by, a) ultrasonics, b) G amm a rays from Y_- : ; dr A . 

Co-60. Infrared will be used to seek the hydroperoxide of nicotine and' 
study its conversion to cotinine. We find that the analysis of cotinine # " ' 
by infrared is feasible so thi^ - method will be used. A summary of our 
work is enclosed with this requ&str'T~"\ ^ f Al Vfa/f . ^ tj 




Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (15$) 

Other (Travel) 

Total 


$3,500.00 
532. 60 ' 
600.00 
717.40 
150.00 
$ 5 , 500 '. 00 


Anticipated Duration of Work: The funds requested are to. cover the period 
June 15; I960 - September 15, 1961. 




Facilities and Staff Available: The major part of the salary request ; i£_v»».-• 
($ 3150 . 00 ) is to cover a research, fellowship for the stated period. . 

This fellowship will allow a student to devote his major efforts Ho' 
this research and to obtain an M.S . degree in chemistry with this work 
as his thesis. The chemistry department has the necessary laboratory 


7‘ 
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facilities to' carry out this work including an infrared spectrometer, 
Beckman DU and IK for visible and' ultraviolet work, etc. Equipment 
for this kinetic work was constructed during the summer of 1959 thanks 
to a TIRC grant. Ultrasonic equipment has recently been acquired;. 

A cobalt-6o source is available at the university. 


9- Additional Requirements: Some additional infrared cells and sampling 
equipment as well as replacement parts for the infrared are required. 
Modest expendable supplies cover the cost of chemicals, glassware and 
miscellaneous. 


10:. Additional Information (including relation of work to other projects, and 
other sources of supply): 

A study of the reaction of oxygen with pyrrole is now under¬ 
way under NSF sponsorship. The mechanism of this reaction is under 
investigation by a kinetics study, both in the presence and absence of 
initiators and antioxidants. We are interested in isolating peroxy 
intermediates believed to be present. The initiation' of the reaction 
In the absence of a free-radical source is under study as some evidence 
Indicates the possibility of oxygen complexes although' the existence of 
a magnetic perturbation (by 0 2 ) causing a forbidden singlet-triplet 
transition can not be ruled out. 

We believe that the reaction of oxygen with nicotine is of 
importance in tobacco technology and that non-enoymatic, and non- 
bacteriai reaction accounts for an important part of the fate of 
nicotine in tobacco processing. More information on this, physical- 
chemical reaction is therefore needed. 


/s./ Robert H, Llnnell _ 

Director of Project 

/s• / John T. Fey,. President _ 

Business Officer of the Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 

# 21 ? 

Application For Research Grant 


1. Name of Investigator: 


Date: 


r 


2. Title: 


3. Institution 

& Address: 


Hofeert 5* Linaell, Fh.B. 

Associate Professor of Chemistry 

University of Vermont 
Burlington, Ver*mt 


4. Project or Subject: 

Tfe© Oxidation of Siootin® l*y Oajwou® 
ItecMaim? Products and Kiaattca 

. . , , ^ • • . r - . I ' n ; 


5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 


Previous work fey the applicant (unpublished) indicates that cetl&loa (S-seibyl-fi- 
(3-pyridyl) ->-pyrrolidoae) is a major product of too Oo oxidation of nicotine at 
temperatures near ambient (see Frantoeaburg, JF.A.C.S* (1^57) )« U» reaction 

say proceed through a nicotino-oxygen castpiea (pi-eleetran complex) as Is probably 
the case with pyrrole (see JUnaaii, Arch. Slochoa. and lilop&yg. *>£ (l?55) )• Law 

temperature m ultraviolet studies win be used to study the nicotine-oxygen complex. 
Infrared provides a convenient aeans for analysis of cctiaias In the presence of 
excess nicotine (see Fraaheafeurg above and Lddy and Eisnor, Anal. Chaa. 26 ll(33 (l?$h) ) 
as well no detection and analysis of other nicotine derivatives* A vacuum system will 
be built to study oxygen uptake and detemine 11‘ all the oxygen forms cotlaine. Ih o 
Kinetics of the reaction with oxygen will be followed by ut a series of temperatures, 
near ambient temperatures. Pure cotin lac will be prepared and used os a standard for 
Infrared analysis; stability of actiniae to oxygen will also be investigated* Later 
studies are contemplated &t higher temperatures where It la to fee expected that 
complexities of aeohanisa end products will fee found* 



1003541421 
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6. Budget Plan: 



Salaries 

Expendable Supplies 
Permanent Equipment, 


Overhead 
Other | 




5 , 500.00 






7. Anticipated Duration of Work: 


IS coaths 


8. Facilities and sraffi Available: ^ pt*itias-giaer saodel 112 infrared insfcryaaat with both 
I4jy asta. 3*02 «puca crnd associated efjttipaaat is available* Glass blowing sad 
conventional laboratory fssllltlss ora fjuite adequate for this study. Ca 
cheaiatry deseurtwent las a stream a. 6 * prosraa (A.C.S. approved) and * research 
fellowship for 15 ®aatha (two sessesbtra sad two sussers) Is caatas^lsted as part 
of tbs salary reqfiiremsat; tisa sarojset director accounts for ths tsdsaes of 
salary re^iireaeiits, to be free of suaeer teaching «ad voeX full tins esa tils 

• project during the sasser of 1?5 9 * project la cumatly under wm* 

senior thesis* 

I 

9. Additional Requirements: 

X^pead&bla supplies cover reqjjJresWKfc* for iyrex glass (stopcocks, standard 
taper Joints, otc*), ohealcala, dry ice end liquid air, tberacetat eqjiipwat, 
iafmrsd supplies, safety supplies, etc# UaJar pexsanaeat cquljoseat a vaeuwa 
puap, special tom that hood (because of highly toxic nature of aicottoe) end 
ultraviolet spectral e^dpsesit is needed* 

J • • 

^10: Additional Information (Including rotation of work to other projects and other sources of supply): 

1 the project director bos his S»S. sad H.d» (chcslstxy) ft» tits mir# of B.H# 

' sad his Fh*I># coisr Br. w»A# s&yes at th* 1/aiw# of Bochcater, cad has wafcsd with 
the ptgrsieairOi^Bilo eheaUtry of IHfcwtsrecyclics (Phe te ch e aistryt pyridine## 

Ac«ta», J*A*e.S# 73 3&6 SMdiae*i?yTT^ J* Cbeau m»* 

21 179 (1953) and ibid. 3| 93 (1955/1 Anabasis®, J.A.C.8* 1391 U95^)l 

pSiLarograpiiio Studies cs Jilpyridiahs, J.A.C.G* ^207 (1955)/ ^etnuaatbyl 

bisyridms, J* Or#* Chea. 22 I 091 ( 1957 )/ other pablio&tiaa in process ea TS» 
fttmattm of Sodiue with Pyridine, Pyrolysis of Pyridine, g,3-3iq u lnoll nc , U.T* 
at Btc«c* a cca^Qweds in HgSGl.) Currently B-Soodiag studies are underway vlth 
Syrroie and rarioas pittdtdines, using infrared end a series of teaperatureo so 
as to «r*alUKta Af t h aWA 3 * ft? to work is supported by Sescarch Corporatioa. 

(continued nest pose) 



/s/ Howard M» Duith, Jr* 

Secy* Division of Research la 
the Physical Sciences 



Sour ce: https://www.industrydocuments.ucsf.e u/docs/tfvmOOOO 
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Recent statistical studies have linked certain types of tobacco 
use with health problems, in a cause and effect relationship. These studies 
suggest a difference in' cigarette, cigar and pipe tobacco use. A great deal 
of work must be done to clarify and explain these statistics. It is interesting 
to note, however, that cigar tobacco is treated by a fermentation process during 
which time nicotine greatly decreases and some cotinine is formed. The 
physiological actions of cotinine have not been studied. There may be a 
relationship here to the health problem. 

Obtaining information on nicotine oxidation products and kinetics 
would be a step' in the direction of further understanding of these complex 
problems. 


h* 

o 
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TOBACCO INDUSTRY RESEARCH! COMMITTEE 
150 East Forty Second Street New York 17, N.Y. 

Application For Research Grant 


Date: July 1, 1959 


1. Name of Investigator : 

2. Title : 

3* Institution' & Address ; 
4. Project or Subject: 


Robert H. Linnell 

Associate Professor of Chemistry 

University of Vermont 
Burlington, Vermont 

The Oxidation of Nicotine by Gaseous Oxygen: 
Mechanism;, Products and Kinetics 


5- Detailed Plan of Procedure : Previous work by the applicant (unpublished) 

indicates that cotinine ((N-methyl-2-(3-pyridyl)-5-pyrrolidone)) is a major 
product of the 02 oxidation of nicotine at temperatures near ambient 
((see Frankenburg, J'.A.C.S. 79 149 (1957) ))'• The reaction may proceed through 
a nicotine-oxygen complex (pi-electron complex) as is probably the case with 
pyrrole ((see Linnell, Arch. Biochem. and Biophys. 57 264 (1955) ))• Low 
temperature ultraviolet studies will be used to study the nicotine-oxygen 
complex. Infrared provides a convenient means for analysis of cotinine in the 
presence of excess nicotine ((See Frankenburg above and Eddy and Eisner, Anal. 
Chem. 26 1428 (1954) )) as well as detection and analysis of other nicotine 
derivatives. A vacuum system will be built to study oxygen uptake. The 
Kinetics of the reaction with oxygen will be followed at a series of tempera¬ 
tures, near ambient temperatures. Work now in progress has shown that the 
oxidation of nicotine at room temperature with air is a free radical reaction 
which can be inhibited by antioxidants (hindered phenols, "radical traps") 
and accelerated by typical free radical sources such as AIM. Reaction 
products are therefore complex and chromatography will be used to establish 
the various products. 


6 . Budget Plan : 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 15 $ 

Other (travel) 

Total 


1575-00 


400.00 

325.00 

200.00 

$2500.00 


7- Anticipated Duration of Work ; This grant will be used for the summer of 1959 
with other support expected in the fall from the National Science Foundation. 
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8 . Facilities and Staff Available : A Perkins-Elmer model 112 infrared 
instrument with.' both LiF and NaCI optics and associated equipment is 
available. Glass bloving and conventional laboratory facilities are 
quite adequate for this study. 

9. Additio na l Requirements: The permanent equipment item is for a thermostat 
bath, shaking equipment and associated apparatus to measure rates of Og 
uptake in nicotine solutions at a series of temperatures. 

1G. Additional Information (including relation of work to other projects and other 
sources of supply): The project director has his B.S. and M'.S. (chemistry) 
from the Univ. of New Hampshire, and his Ph.D. under Dr. W. A. Noyes at the 
Univ. of Rochester, and has worked with the physical-organic chemistry of 
N-heterocyelics (Photo-chemistry: Pyridine-Acetone, J.A.C.S. 73 3986 (1951)) 
Pyridine-Pyrrole H-Bonding, J. Chem. Phys. 21 179 (1953) and ibid. 23 93 
(1955); Anabasine, J.A.C.S. 76 1391 (195^)3 Polarographic Studies on Bi- 
pyridine s, J.A.C.S. 77 6207 Xl955)l Tetramethyl bipyridine, J. Org. Chem. 

22 1691 (I957)l other publication in process on The Reaction of Sodium with 
Pyridine, Pyrolysis of Pyridine, 2,3-Biquinoline, U.V. of N»C-C"N compounds 
in HpSOk*) Currently H-Bonding studies are underway with Pyrrole and various 
pyridines, using infrared and a series of temperatures so as to evaluate 
A F,^H and A S. This work is supported by Research Corporation. 

Obtaining information on nicotine oxidation products and Kinetics 
would be a step in the direction of further understanding of the complex 
problems in tobacco technology and in questions involving health. 


Signature /s/ Robert 1. Linneil 
Director of Project 


/s/ George N. Clerkin, Treasurer 


/s/ Howard M. Smith, Jr. 
Sec'y. Division of Research 
in the Physical Sciences 




Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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Application For Research Granti 

OvtrYfid. 

• Other. 

Date.- 


August 4, 1954 


(iSQCtXi* — 
IMGUtffr— 

'-4CCU! 
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V Name^of Jnvestigatorrof Work 


5 yt*reu 

Otto B, Lobstein, Ph» D# 

2. Title: ahi Staff Avmfat!^. 

>* 


'*’* 3. Institution 
/ v'T; & Address: 


Director of Research L^thi^ iaaita -&&&£*., . 
, , v •• Si,UlUuUv a2Ki . 

Chem-Tech Laboratories, 23&J- So. Robertson Blfd. 

, a**!*X*t*iy ^-KrCLKaA wi^ii 


■ ^nutr^ajiBeveriy Rills,'California th. mV. J5r* 

■%'■?•*«••s^.-'yAn.. rlu£*«’cut'trka afc* ■ 

.\. . , . - .■ i&usai QWrbUijr^ cagu*, suitwii nwe- 

"• effect of enzymes on the growth of lymphosarcoma, 

t •'■■ •■. \: i; 1. The role of lysozyme. 

11. The role of other enzymes, proteolytic, muco- 
• •!. lytic, and others. . ,•• . t,' ; . *\ . •', ••• 








'•.n’/c 


Detailed Plan of Procedure (Use reverse side if additional space is needed): ’•■' Wi?; ** 

1 tforlfc offe&fc&l*?' $*$»*:>* jitf f»-& 

the i<ist t?A> ys axrst, thtre.lsKf© \:r. {<[ a 

st <1: sinlauffle * Previous' study in this laboratory has demonstrated! 

'■• the Arser, _ AfVK 1 *. i er %sst /ov. CP ;* v;-4:,'.J:y 

(1) 1 Lysozyme has a statistically significant effect on the growth ' of -*#«•••* 
^‘Gardner's lyaphosarcoaa 6C3HED) in so far as it will arrest and 

tf?t heal a young tumori 1 ' 3 tyili . •■*•»■ l V-**-;t.v4*tr .. 

(2) *The survival'time of lysozyme injected mice is thus Significantly 

Increased.'* ^ .?<:•:#;•».?«;• s st* :<kv- 

(3) 'This effect is less favourable on old tumors than on young ones."** 

(4) The enzyme (lysozyme) concentration does not seem to play a role 
* in the concentration rage tested. * ? 

(5) Histological examinations show a difference in treated and un¬ 
treated tumor. 

(6) A healed mouse will not take an additional transplant of the tumor. 


(1) 

( 2 ) 


Future workt 

To Investigate further the above findings of possible antibody 
formation (point 6 above) with an eye on the possibility of 
mouseblood fractionation to separate.the‘antibody concerned. 


. } 

\ V 


To investigate the effect of other proteolytic ^zyjnei^'ihd other ’ • 

enzymes, or mixtures thereof with and without lysozyme on 6C3HED '*■ 
lymphosarcoma. This with a view on the pH of the tumor and adjusting '-v ; ,v 
the enzyme mixture such as to have an optimum activity at the pH 
of the tumor. -------- —?***>■> 


•V» ^ 




' Source: https.://wyVwjnijustrydocumeol5.g.Qsf:eau/cli^s/tfvwO^ 
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• X:i4 Budget Plan: « a ,- 

.OSto: ,;,.',i* : : : :..»" r *•“' 
■ "+ , „ •/ . . • 

T V. V f t ? * : .." : l ' f y f .. i ■ •• 1 / 

• v:" v V ~ ‘ : ' • ' •• 

; 'Tv* TV . . , , *;■ ? ‘ > 

• -; v" .- • 


TC5a a.£ ■ 

1*0 *rT*'-« w, » r V 


- ,' Salaries ' i 

„ Expendable Supplies 
.iiElJL** Permanent Equipment. 
Overhead 
Other 


4500*00- 

1700*00- 


Total 7500*0 0- 


A 4.li.*V* , £$54 ‘ 


V Anticipate Duration of Work 


/. — -- - 2- 5 years* 

; . Gtt> L* i't.„ £* 

.. . 8 Facilities and Staff Available. p h, D* biochemists, Oft# bacteriologist* 

^ n ^'en» D* pathologist* three undergraduate 
■ ; l V*w assistants. and technicians* 


. v i;**w*? assistants* and technicians* . - , 

.Library and office staff*. 

i./4 ", " '■ i4u-4oya-te,ilC:6* ,^Jr %** .&&*>*iw’?i?4* ; 

’ , Completely equipped chemical laboratory with 

" • ^optical instruments sdch as Beckman Model CO with UV and Flame 
attachments* Fluorometric photometer* etc* 

' : * ■ Animal quarters* cages* surgical equipment* etc* 

; ., ?■ Additional Requirements: , . ., t>J .,j \ ‘ ^ ' 

; r ’:." ^llona** .'**'•dnryn*** »>. r1••?-;-£-**r^ic * - " 

' ,, V.' 1 - * f 


'T^-IOAd^t^r Informalllncludih^ 'relation of wir* to cither''projects and other sources of supply): .^ y ' : ,v, 

■ ^ • v ; . . 1 .. ■ 1 - • . • • I •/ . f ' 

*" •?•>'.' • Work of similar nature has been in progress for 

•V^tha last two years* therefore requirements for permanent equipment ie 
1-Vet a minimum* This work hae been reported in part at the meetinga of 
the Aster. Assoc* for the Adv. of Science* Santa Barbara* California 
»£*' in 1953' .(jbne)* the Aaer. Assoc* of Clin* 3 .? Chemists* Vet* Adm* Ho$p.* 
V" Lot Angeles*' Cll.y In May 1954* • the joint meetings of the Council ,of 
American Bioanalysts and Calif• Assoc* of Clin* Labs.* Vosesdtev 
s ‘ " Uatl. Park* v Califr* in Uay 1954. ; A paper will be presented at the 
\ September 1954 meetings of the Aaer* Chemical Society in Mew York* 

* Portions of' the work have been accepted for publication in "The Clinical 
•V v? Chemist*'and‘^Amerieen Journal of Digestive Diseases”* fhey -., will, appear 
In the fall’ 1954 iesuesof these journals. 
id?': ■ set e i say.na?ior,fr • Enow s. in' stf' U»m '. 

fer<r.!»v ' ' 

0'/. not: ♦?**. aa tra^l.ant 'gf:-Lfee ; ' 

*vV-r.:.-> ,-v-: ■/ ' " . 1 . . 

J.-4 , ?e.ktvSk"-4 ficsrA-hj®*.- iSis c;j*dlf -7s af • jxjssibl e • ae-tlbcdy - 

-ti^ aboveJ-fe'O eye ^!*a lit.?? 

."■ ^{KkS'ioo- fir«fcionetja« c:" 3tllrft > > r.. : _ 

1 = ! ’„■ f f JL- I *-... . Jl » . .• ... V ». « . .. *;iyiiaiwi« # ** . . ' " v 


Busi ES»S )f fe6R^l4¥ ,i,u,ion 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO- 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N: Y. 




i? ^ i " ' Applicat forP for 1 Research Grant 

*^y£- V; ; ' ; * : ;> '" 

, Iiy s: •' 


r*n iHd n 6(5) r j' ? 

Overload 
Olfw 




i 


wm-’ 

Date: December 29, 1935 






r/.ti* v 
. ..' Ii:. ■ 


f > 

a ; r 


V 1 - N^me of Investigator; _ FMnCit C. lOwell, M.D. (l) 

1 A*""* " ** iC1 of '* Killiatt Frankbin," M.D. (2) 


2. Title: (l) ||«abar, Evans Memorial, Massachusetts Memorial Hospital* ,,, 


i 

.PxofaascatofMedicine, Boston Uni varsity School of 

of the data is to 

Address:" ^ * * * * ^ 'd5*Eaatli*wt<m "street **»* fcUmttffc. ?**1fc4U*X Dept, cf 

plant ir* n 5 4n J o W u s>t J^ #x V ~'&i an.. **4 /, t/Hhoi clans. The 

p»i^i<s 3 s*sr£?£fr®&. 18, Massachusetts, •• .**;ployed in 

thst* 'B^>$VtK9n'«f C'A* t! Vf v'^V •/,};: w .=: vf V^. -'sl’iKV #fV? cn twice 

9 «tanain« in th^.coursa of tha next If or 2 years the incidencq n 
i/in an industrial population of chronic puliaonary disease (specially esphyseoa and' 
asthma), .^nd^its relation to occupation, sacking and past history of certain other 

: dlseeses. 

# •ed-diiityjai■. rs , ?ci.v , t>«en^s vsf V.- x» tsitviy uv# cl? ^tie4; *« vi-l-K •• 




’’■y 5. Detailed Plan of Procedure (Use reverse side if additional space is needed].- ol <, _... _., .. _ . . . ' •. 

V ! '10. Additwa? »tf<>'»?•>?>» rt'st'ftft - at.- wrrk: to'Otiier proircli ?nd olrr ICaHt pUliSOnary Oi SedS#, 

t^oftan unrecognized by the subject, jaay existinthe absence of physical and x-ray .findings. 
piTMs.is especially true for bronchial asthaa and pulisonary esaphysesa. The. associated, . 
Lfunctional AtMvjrBality in these -conditions, as will as restrictive disease cey be readily ’’ 
ii detacted with the expirograo, a - kytaographic. tracing of a oaxinal forced expiration (1) . 
r.feThe procedure, done,before and after the administration of a bronchcdilator drug, re-, # 
sv^uirbs little tiae and a ttiniavaa aaount of instruction for the subject., .We have ar- ’ ' 
deranged to carry out this ftudy in an industrial plant in this vicinity «diich einploys ap¬ 
proximately 2,500 persons, and have already obtained the required apparatus. Each sub¬ 
ject is to fill out, witn assistance if naceasary, a detailed questionnaire* which 
includes a section on occupation and socking as well as a section on respiratory, 
cardiac and gastrointestinal symptoms. All the above information and the test of pul¬ 
monary function will be gathered in conjunction with an annual physical exaalnation which 
^ineludes iosiw urinalysis, routine examination of the blood and x-ray of the cheat. This 
atudy is already under way. We are applying for funds to make possible proper execution 
t^Cfi the test . 9 f,puloqnary.function, accucailation of co«pl®te data and detailed analysis of 

^.|l).CXinicai,Yalue. of.f.tracing of forced expiration (explrograta). I, Pulmonary function. 

Franklin, W., Michelsoni 'A.E., Lowell F.C. and Schiller, I.W. N. Eng. J. Med, 253 i 

799-808, {Nov. 10) 19555" ‘ / ... , „ „' , ,, 

. .. */ irt.no.ta Ci hcnall 

* Prepared with the assistance of Ur. John Alman, Director of Statistical Research 

S.rvic«, Boston Unlvstsity 1003541428 

$/ Philip D, 3orjR*t, M.D. 


Busin?sj CPScer of fhe 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 






6. Budget Plan: 



TOBACCO y^AV-vr::.-:■?■ 
250 FIFTH: ,.V* U 'yM - -v ■ 

: Salaries 

Expendable Supplies 
iPermanent Equipment ... 
Overhead 
Other 


Cio#) 




total 


$ 6,000 

1,000 

900 

2j000~ 

~$9 t ~?0gT 




* 


k Anf?cipafe<J; Duration of Woffc'^^X V 0 V years * f * y 

k‘ja • *■ *!* H - ;^4>V l V 



f . i S **, ** J"V <• ✓ 

8 Facilities and Staff Available.. Facilities .include, .the Medical Deptv of an industrial plant 
employing approximately 2,500 persons* "tedS-ei my Isro uf A*aoidUi# 

Apparatus for carrying out the expirograms has been obtained* Analysis of the data is to 
be done by the Statistical Research; Services of Boston University. The Medical Dept, of 
the industrial plant is staffed by,2; or: Store physicians, 5 nurses and 2 "technicians. The 
request for salaries mentioned under. (6) does not include personnel already employed in 
the Medical Department. One of us (Vita. Franklin, M.D.) is in regular attendance twice 
weekly and is in a position to supervise the performance of thtr tests and the collection 
of data.‘ i In Addition, secretarial, technical and laboratory facilities are available: in 
the ; Evans.Memorial for special procedure*,-,as, they may arise*.’- 

i 9..Additional Requirements: zau&ty -t.Vf ..b'iPKC- V* 


-• •*»*.. • > ; ■■ 

A No additional requirements for this study are anticipated at this time. 


.! ( 


% { .. ^"Additional Information (Including relation of worlc^o r other projects* and ’other' .io^rces of supply)-..,, The plan, described ; ; C' 
is sn ,extension of , a continuing, study of obstructive pulmonary disease, which has been in,**Sv 
progress in v thi* division pf, the, Evans, Memorial fpr ja‘ t number of v years.., These researches 
have been supported,tytthe: Evans. Memoxial and in addition.by> grants from the U. S.. Publicy 
Health,.,Service,: and } ffop JPharmaceutical Companies*-; The current, study, described herein, is, 
being supported in part by r the Evans Memorial;.and space, some, technical help and certain 
supplies have been provided by ttje industrial; plant.concerned. The. apparatus haS: been 
don.atjd.by^Warren E« w Cpllins po. of Boston.*^ /plerA An U4s op* 

peiueo.s* «■•»& t'^vs m'-M.W'i toe. riwlreu ftilt 5ub* 

*s,«Ubvi*» it .a<Ht«swey#. a detail**! «&i.sb. 

dtj smekingt ** %mU as a m fMtfmtecy* 

Vi.14! iastrelh't'jsti i*l s^tue*.* Ail edtvm info*«e4ifs. -wrM Vs-**, <>t »vl—•• 
wtx&ty fmtAwi %ill 'ye gAlEnaed- in oovtjunc.ii.s.i aitH an annual p?4ye44M*. wrftiftst. .• 

Estimated FundsiNeeded yaja, asvati-se -examination of the blood end *Adt ■rt&bti Tbli. 

: .a*,fe r f '? t sdjsi&f \w4** w.ry. *-* applying tv* fitfjds to nsfca $ mu?*? 

Technician, 3,000. r> r s£cuaMlatl»;» o? complete OsAa ^,rs O 


Recorder pf,data.....3,000 

Statistical analysis of data2,000 
Equipment *nd„supplies*.«... 1.000 

r., MaAel J*9j000. .» 

<Sc.v* 10} VXU 

♦ I v 3;VjfJ'S.J&«e «ivh tjS»# OSSl StSft** r-f 
i'Criieft 


O 

w 

I steed, eaoirttlnn (on'tr^^jraes)* *» Pelrm-ary 

? t*j i 1 f*v. <n.i i 1 ijTf i.d* 

8/ Francis C. Lowell 4 ^ 

Signature-— TT 

}.<&n Aliri> , ” C, 2 r A?4l , lS i ?r yf StAtiAti.?Cl P-lfSOaTCh IQ 


%f Philip D, Bonnet, M.D. 

Business Officer of the Institution 

Administrator 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N! Y. 


*■: .vi- -. *s ^ v 

Application For Research Grant 


. I : “ ; f\ 


* .V 4 A\ ’ i\ ' 

October l5 f 1954 r 


••• ; . .... i 

’1 *?r V 


1.. Name ©{.Investigator: t Aldo A* Luisid*, M.D, 


■- ' •. i 


2 T'*!* ^.Associate Professor of Medicine of The Chicago Medical School and director, •> 
^ .^vision of. Cardiology, the Chicago Medical School* • 

*' Ft*j* *1VS9&r.fiA,"i|' .-r, .» iiCt r .yt ^ tiiiU'tXlft CX-: J\ „:.j- 

3. Institution .; ,, The Chicaao Medical School !•'*** .** Pftowaaolc-gy,. 


3- Institution /’ ,The Chicago Medical School' Psctfeswe* PAosMMit-gy*. 

^ Address: 710 SOUth Wolcott AVOnUO ^T, '••••• 

Chioago 12, Illinois 

r -V 1 •* / II*, * 1,1 \ A- 7“ • • ; •¥ '? 

.-i t : t i sciiv!.:^ -M - •- * ■■ '■'■•*■ 1 

.. ;\ 0 r f r., '.~i-j-c,<"HuKs t .^vc.i'rqr-n P. u . . ■ 

, 4. Project or Subject: Action of Products of Combustion of Tobacco Leaves , . 

•' * 'on the Circulation ■ r .■.' 

; • $1 ,■ , ( .f • • v ' •. yVV.7: 

*■ v <V 4 > j f - - *• ; 1 : v • ' i . . i » . * V.-,.- jt i. . i i : v t. 


*• v i,. 






*: : ' • ' ' f \ 

■' ^ .. 

> f.-i s 

■ K-- 


5i Detailed Plan of Procedure4U<^xeverse side if additional space ^needed ):rM *>* 






,:r - y ■' J hy 


It has been totov^n that cigarette smokers have a higher percentage of f 0 
ary heart disease than either non-smokers or pipe or cigar smokers* /?'J ,a'. . 


coronary heart disease than either non-smokers or pipe or cigar smokers* , 
this would point out to a specific action of products which are^contained^ 
in the smoke of cigarettes and not to a general effect of nicotine* as . 

heaxc ar**- ... i-- -4: >».>• ;■ ", ,r v "' '"’.t/" : 


i heaxc er** ; afiv«... ^ ,«». / .-v v> . , %v ,.. r , A . « ; 

; -niWe would like to study on humans and animals the effect of several 
alkaloids which have been demonstrated In the smoked cigarettes. The 
• average leaves of Kentucky tobacco contains about (4^0f alkaloids. Follow¬ 
ing their extraction, 95% of the total alkaloid extract is made of nicotine 
while Xi is a mixture of nor-nicotine and 1-anabaslne p 0.5# is nlcotlmlne y 
0.1# is nlcotelline i about 10 other, less well known, alkaloids make up 
the balance. From what is known, 1-anabaslne is the most toxic of these 
alkaloids. 


0.^ 


0 

Ih 


Tobacco smoke contains some alkaloids of the tobacco leaf (mostly r\L 
nicotine) and eight other alkaloids which are the result of the process of jy 
combustion. Chly mvosmine has been studied among the latter*. .jj’ 

»..■ -■ ; ' .... }>, .<.* v r. ■ ■ J 1 ;..- ' ‘ ij y v : - i”':' *?-■ I.r,' ^ f 

, ;• . ••• : / V'- * •• . . ^ ■’ - ' • * ^ 5 /.- • ' • ' -• - y t £ •, 

..'Y'.v’.-c v t ' . (Continued on attached 

page).—— 

•!' . N ; .■?. ' 

• ; Dirocfor ol Projacl ; v '!:"■< V \r- .v 

.. .-/t. s ' • ■* ..Udo fuisada,'D* ; v 


.’.is 




1003541431 



Ssaiiiak V v r 

■ • . ;. '; * > ■ , 


-v .««»■»***#*.* £ 






We plan to Isolate cheaicelly tht various alkaloids of cigarette smoke 
and teat then in the following wayta ! ^ •/;. : ' v ,•* 


’ ? ... 

: , -i V 


(1) Human experiments on volunteers* Electrocardiograms, ballisto- < 

cardiograms, and plethysaograms before and after smoking the ^ 

first cigarette after a period of 3 days abstinence from smoking. qJsV? fojfl 



HT« 


(This would give a standard type of reaction which could be com* w 
pared with those of experimental animals)* 


4-; 


(2) Comparison of the intravenous and intrabronchial (aerosol) admin* 
istration of the various fractions of cigarette smoke in dogs* 


(a) Intact, anesthetized animals (electrocardiogram, blood r, 

pressure, ballistocardiogram, plethysaogram;* jr_^ r \A 

(b) Heart*lung preparation (electrocardiogram, blood 
pressure)* 


JK v v v 

^ ,.vi‘ 






r 
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6. Budget Plan: * j n 

* .- ,: • .* • *r'M 'V-*’ • " ■ 

• • .4 - ’■ ' ' • » : y V- • 
f *■ 

a;;A' £ t <' ,V • A ; < 1 

^ -IT . ■■► , ? V r ’ < i 


,*V 




TOBACCO INDUSTRY 
350 FIFTH AVENUE 

'•. • Salaries .<, 

Expendable Supplies 
App’iCiW.Permanea^ Equipment , 

_. -Q^gj.^g j -~~ 

Other 


7.'Anticipated Duration of Work:,,Two ,years ., , 


:■ .; __2^4QCUQQ- 

■ ' '.■"'. 'l r; .l,5QQ»Q0.. 
' 560,. OQ 


' ^ -1" >■* 
*&■' ■ ■ 


94Q»QQ 


„ Total -$ 10 . 340 , 00 .. 

iJ.3?# rs t , r *. 

**ivr&u I5 t 1554 


- yX *" ‘ 


-8 Facilities and. Staff,Available:. The staff of the Division of Cardiology, including the 
Director and 1 6; full-time ttesearcj),’ As'sistanti,‘Vlll take part’••to' this' Study.??.^ 
The Chemical extraction will be 'done by Dr. JV Sic^y in the Division of 
J - -'Oncology ofCthis-School,.. Dr^ Si,c<r, Assistant Professor of Pharmacology, 
will also: be available, in,^He,..capacity of consultant. 

;: Chic&w- i:>j. ■" 

The Technical facilities of the Division of Cardiology (including 
electrocardiographs, phonocardiograph, ballistocardiography plethysmograph, 

■ *'r and .pressure.Recorders)., are available, 

, .. . . . A:i :,;y ^ r!./.-w U « ,,*■* 

<•&! M ,.*•< .*v*a '^V*' <* W ilr 

9. Additional Requirements: ,,1 ‘ 


r “ 


jMO. Additional Information Jlnglyding relation,.of work fo^other^projects and other sources of supply): « , W » lA’ 

, m .•'%-I f~$n% t specl&ic^aIkaloicf. is proven to be tne cause of coronary or r | 

^Kcsv-3 1 \f ^ r'rtV/rn p‘4*Tr'T/-“f? Tv-si-t • To 'ArkTi « *»+ CirJ * + V\ ; e4-^ l CliffSXGn"t IDS ^flOd S O f — 

.from, the finished^ . 

C produc/t* ^f^ereb-^^ejnoying^th^ 'main ;7 0ause* ’of 'morbidity in regard. ,to^ ^thg y n > • 
heart and vessel's. "^It is ? alstf^possible "that certain drugs may. .act as v 




Signature——/S/— * ^ 


Director of Project 

Aldo A 0 Luisada, M*D t 


/ 

. i 


AL 


Business Officer of (he Institution 

Henry E„ Mitchell 

Source: https://www.industrydocumerits.ucsf.edu/docs/tfvmOOOO 
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Committee : 

Kotin, Chairman 
Reimann 


Jacobson 

(Lynch) 


TOBACCO INDUSTRY RESEARCH! COMMITTEE 
150 1 East Forty Second Street New York 17, 


N.Y. 


#276 


Application for Research Grant 


Date: May 11, i 960 


1. Name of Investigator: 


2. Title: 


3 . Institution 
& Address: 


4. Project or Subject: 


Kenneth M. Lynch', M.D. 

Forde A. Mclver, M.D. 

President and Professor of Pathology 
Assistant Professor in Pathology 

Medical College of South Carolina 
l6 Lucas Street 
Charleston, South Carolina 

Environmental factors and pulmonary disease. 
I. Asbestos dust. 


5. Detailed Plan' of Procedure: , . V -' A-\., 

To continue a series of studies begun in 19^6 related to industrial dusts 
and pulmonary tumors. In the future it is intended that other animals and other 
industrial and environmental dusts should be used, but the present outline is 
concerned primarily with the study of dbgs subjected to asbestos dust and comparison 
with older dogs supplied by local veterinarians. 

At the present time there are nine dogs which have been subjected to 
exposure with asbestos dust for periods up to> six years. Support from another _ . 
source (U.S.P.H.S.) has terminated, but nine animals are still living and in good 
condition. Periodic x-rays are available. Furthermore, since the study was 
initiated' a great deal of work has been done in' the study of the respiratory trees 
of Bmokers and non-smokers and It now seems advisable to st’-dy the lungs of our 
animals with similar techniques. The lungs of five previous animals are suitable 
for such study as well as the nine presently living animals. Lesser portions of 
J.ung are available on 20 other dogs previously examined. In the past, lungs from 
non-du3ted dogs have been supplied by Ic 1 veterinarians. In the proposed study 
additional control lungs will be obtained and: studied: with' a similar technique and, 
of greatest importance, we should now do lobectomies on dogs at various stages of 
exposure in order to determine how long marked atypicalities may persist without 
malignant change. Two dogs with definite atypical changes should be selected as a ^ 
pilot study and removed' from exposure after lobectomy to see if regression' of 
atypical changes does occur. £ 

c 

In order to continue these studies it will be advisable to redi^ign • C 
the dusting apparatus in such a way that more effective dusting can be done and . £ 
so that the equipment will be suitable for extension of the study at a later time. 


Source: https://www.ihdustrydocuments.ucsf.edU/d.Oes/tfvmQOOO /. 
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6 . Budget Plane 


2nd 

& 

1st yr . 3rd yrs. 


*See Attached Sheet. 


7. Anticipated Duration of Work: 


Salaries 4,940. 
Expendable Supplies 1,180. 
Permanent Equipment 2,200. 
Overhead (l5$ of total)** 1,293* 
Other .. 300* 


Total $ 9 ", 913- 
TOTAL (3 years) $27,025- 
3 years ' . 


5,24o. ■ 
1 , 700 . 

■ 300 . i"; 

1 , 116 . ' 

200. ’-'TE*' 

$H755^./yr. c -; 


8. Facilities and Staff Available: 


. \ .. 

K. M. Lynch, M.D. and Forde A. Mclver, M.D 1 . (Principal Investigators, ‘- 1 ^ 
no salary.) Animal caretaker (part time), medical student assistant (part time) 1 , and 
dust counting and tissue technician. The facilities of a well-equipped Department 
of Pathology are available. 


9. Additional Requirements: None 

10. Additional Information: 

The first part of this study was related to the formation of pulmonary ' 
tumors in mice and the results were negative except for the possible increased 1 ? - 
numbers of tumors in susceptible mice (Pulmonary tumors in mice exposed to asbestos 
dust, A.M.A. Arch. Indust. Health, 1957, 15:207). More recent studies on dogs show 
prominent fibrosis and striking atypical epithelial changes (to be published). It 
is the finding of these changes after very long term exposure which convinces us 
that the living dogs must not be sacrificed at the present time. We may be on the 
verge of malignant neoplastic formation. On the other hand, proposed studies may 
show that such remarkable changes may persist for many years without progressing to 
cancer, or that regression may occur. 


Forde A. Mclver 
Signature Director-- of Project 


L. W. Michaelis 

Business Officer of Institution 


**-Note by RCH: In several similar cases overhead! allowances have been' limited to 
15$ of budget exclusive of permanent equipment . In the present case, elimina¬ 
tion of the $ 2 , 200 . item from calculation would show $ 960 . for overhead or 
total of $ 9 , 580 * , ..... . y: ; v— 


.T 


Source: https://www.industryclocuments.Ucsf.edu/clocs/tfvrhODOO 
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SCtTf-SCOOT 



Breakdown' of "Budget Plan" for first year: 


Salaries: 

. ; , . [i . .■ j. ■ ; x •; 

Animal caretaker (part time) 1,040. 

Medical student (part time) . . 600. 

Bust counting and tissue technician . >„ ; ' ; 4 3,300. 

' $ 5 , 940 '. 

Expendible Supplies: 

Animal colony and veterinary care 780 . 

Photographic supplies '200. 

Bust and technical supplies ' 200 1 . 

$ 1 , 180 '. 


Permanent Equipment: ; 

500 . 
,. 500 . 
1 , 200 . 
$ 2 , 200 . 


15$ (See ** note on page 2 ) $1,293. 

Other: 


Improvements on present animal cages 
Bust-proof partition in dust room 

Busting Equipment (blowers, dryers and conditioners) 


Overhead: 


Travel: to visit Johns-Manvilie to discuss design of dusting 150. 

equipment 

Travel: to American Association for Cancer Research for information 150. 

on related studies $ 300 . 





h* 

© 

© 

■w 

CA 







Source: 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 

150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. tfl&k 


Application For Research Grant 


Date: 

October 23 rd, 1957 


1. Nbme of Investigator: 

2. Title. 

3. Institution 

& Address: 


Jhck 0 . tfekarl, St'S,, Oc.lt., D.T.M. & H« 

Director of Basearch 

Muhlenberg Hospital 
Plainfield, Hew Jersey 


4. Project or Subject: 

Studies on Cigarette Smoke Condensates by lamnologlc Methods. 

X. Basis laaamologie Studies - ■ ‘ 

II. lEErono-epideMoiogic Studies 
III. Jasmin o-pathologic studies 


5. Detailed Plan of Procedure (Use reverse side if additional space is needbd): 


I. BACgggOySD 

Using the Schults-Dale Method, I was able to detect what appears to be a specific 
antigen la sera, of patients with carcinoma. Further vox-k with Dr. p. Kragg, 
Ass't. Dir. of the 2 K£g Statens Serum Institute and. Head of the World Health 
Or g a n 1 r ation 3 oralogy Center in. Copenhagen, is providing further evidence of the 
aatigen-'aatibody nature of this reaction in cancer. 


Prel i m in ary experiments with unknown sera (Makari unpublished work) have shown, 
that this approach could be used not only for the detection of carcinoaas antigen 
in the serum, but also for the detection of a carcinogen, uethyl-cholanthrene, 
in the scrum and In the tissues. Of particular interest was the hig h percentage 
of positive testa to the carcinogen (47$) in the apparently healthy individuals 
tested. Sow that "Composite Cigarette Smoke Condensate'' (C.C.S.C.) can be 
produced according to specifications acceptable to the Scientific Advisory Board 
of the Tobacco Industry Be search Committee, and is available in its acidic, basic 
and neutral fractions, it readily lends itself to study by such sensitive ' 
immunologic methods as the Schnltx-Baia Reaction. 


. -?'■ 


;- v 1. 


^'Sopncie? 


fyfnOOOO:. 


* >>i . 
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5. (Cont’d.) 


II. METHOD 


Details of the method 1 with preliminary results in cancer are found in the 
British Medical Journal, Nov. 26th, 1955, vol. ii, p. 1291 (See reprint). 
This approach has been carefully evaluated in an annotation in the British 
Medical Journal (See enclosed). 

III. PLAN 

A Basic Immunologic S t udies 

These studies will he primarily concerned with the anti¬ 
genicity of the C.C.S.C. and its fractions using the Sehultz- 
Dale reaction. 


An attempt will he made to study antigenic relationships 
between C.C.S.C. and (l)' carcinoma antigen (2) methyl 
cholanthrene (carcinogen) and (3) "atmospheric smog condensate" 
(if obtainable). 

B' Immuno"epidemiologic Studies 

These studies will explore further the significance of 
high carcinogen levels in the sera of some so called 
"healthy individuals" and of individuals with cancer as 
revealed by the Schultz-Dale reaction. 

An attempt will he made to correlate a high carcinogen 
level m the serum of these individuals with such factors 
as (l) smoking, (2)i atmospheric pollution, (3) food habits 
(dyes, gtc.), (4) exposure to radiations, and ( 5 ) other 
factors. 

C Imrnnno-pa th ologic Studies 

These studies will attempt to detect antigens related to 
C.C.S.C.» carcinoma, and methyl cholanthrene in lung tissue 
specimens obtained at autopsy or operation. Further 
correlation, with factors listed, in (B)' will be made especially 
in relationship to smoking habits in otherwise comparable groups. 

QUE STIONS TO BE ANSWERED 

1. Does the C.C.S.C. have antigenicity in common with methyl 
cholanthrene or carcinoma antigen? If so, which fraction 
is involved? 

2. What is the significance of high carcinogen levels in so 

called "healthy individuals"? Could it be that "harmful 
effects of smoking", if any, are found only in those cases 
with high carcinogen levels in the blood and tissues to /• ••• 

begin with? Does smoking act as a co-carcinogen? Are ••• 

persons with high carcinogen levels "candidates for lung 
cancer"? 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOD : / 
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Budget Plan: 


ffotal 
3 years 


= y* ■ 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 




424*000 
9*000 
7*uoo 
3 , too 
2,000 


Total I to,UQ0 


7. Anticipated Duration of: Work: J years 


8. Facilities and Staff Available: ~ . _ 

Staff * Mr* of Boeearcb, ethologist, Secretary, Technician, 
and Laboratory Assistant. 

Facilities • Sew lab. toad new equipsssot, facilities for aafcaal*. 

Available e^oifsaeat: refrt orator, freezer, l^esaHSUying apparatus, 
isynognapha, wuterbath*, analytical balance, yS cate?; autoclave, 
apGctraaia coloriae tar, boeaogagdser, daaimrallser, etc. 

Hospital of too beds vita rich clinical mtarlal* 


9. Additional Requirements: 


(a) PSrscsmal - 2 senior technicians with U.B. degrees 

44*000 per year each. 

(b) Squirssatt - 1. Spineo ultraoeatrifuga model 1, $6,000 

2* Spiaco eloctrophoreala $1600 

’■■ 10- Additional' Information (Including relation of work to other projects and other sources of supply)* 


Other Projects 

1* Lotcetiaa of corcinataa antigen by use of tbs Scbults-lfele 
ssetfcod in sera of patients with carcinoma. Shis project 
was supported by $3,000 for ona year by U.S.F«5*i3* Grant 
CS-9393 when director ef projoet was elsewhere. A now 
application is being forwarded to U.3-P.2.S. for a study 
of this approach in earciaqaa of the cervix, 

2. Kohlenberg Hospital - a budget of $25,000 a year (excluding 
the pathologist) ia set aside for research. Over the 
three year period reacted for this project it would 
1206 a $75,000* 


e . /s/ Jack G. Makari, M.D. 

Signature_ . _ _,__ 

Director of Project''* 


Business Oftf<£i»oAhe WHWNftn, PlTSUtOr 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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Date: June 21, 1956 


5 

2. Title: 


, U-i W-A** *<?,.; 

V * '»* f ‘tf- ‘Ml, 

WMM'tf 


' V «* 


v< N •i.J-i? . » ./ 

V l} -i V Vi * . / .« 

f.‘ i»i". -Jf' iff/*V;* VS r -Vv* A * 

1. Name of Investigator: _ ^ pj. 4 David E. Efann, Jr. and associates 

*• «•/?>*, -im. S # -»'l A'*c.‘: 

Associate t’rofessor of ■hax&acology 

it*&'-t <f/;•.!-> v>’v),. »c'a»:.-v-..v v .»*,# «? r*-r^-••*•• •• ■..• • 

3. Institution 

& Addfess: ;’™J Temple University School of Pharmacy 
3223 North’Broad Street •, •<■’., 

Philadelphia 40, Pennsylvania 

C'-.a j;f.{?.! »-';*•• Y : • /j • * 

A 1 . PrQ].,f of Subieet 1 1 ^ ’■ ‘ t* "t* c ■ , 4 ■■ *^V L ' 

v. ,!.m ,. u . Effect of Tobacco Smoke and Tobacco Residues on the H.C.D.t 
: (minimal carcinogenic dose, topically) of Kethylcholanthrene 

in dice. 


■ * .«.■ **£ V 
"V. .; ' »■■**? 


... f r * 


) 


) 


‘.rorrranon fVuii^y vto -..-c^rte yKd oth«r sourest of ^*nOyk’' ; , . v* 

'5. Detailed Plan of Procedure (Use reverse side if additional space is needed); - « • \ » 

^ 4 

\ / w| • ' V . * * * 11 l m * 1 # ,,, . * # ;* , 

1 *4* * ‘ * • % » * ’ 1 **• • * <> 1 ' 

Object * To detertnlne the oinlnal carcinogenic dote (topically) of methylcholanthrene 
when applied biweekly to the lntarscapular space of Eiicej to conflra the inhibition 
produced b/ the prior adeinistratlon of tobacco residue by observing its effect on 
skin carcinogenesis produced by the alnisal carcinogenic dose of methylcholenthreff) 
to observe the effect of tobacco sssoko on the M*C*D«t of methylcholenthrenei and, 
lastly, to determine whether or not the lung tumors produced by the application of 
, Kethylcholanthrene are metastatic by the injection of alixarin red into the skin 
cancer and the subsequent observation histologically of lung tissue. 


Procedure * 


fart I t Determination of the M.C.D.% of Methylchoianthrene, 




120 Camorth Paras alee of mixed sex will be divided Into 12 groups of 
ten mice each. Each group of animals will receive twice a week a different concentration 
of methylcholanthrene in acetone ranging from 0.04# to 0.15$. Applications will 
continue for approximately 12 weeks and tumor development will be noted. From these 
data the W.C.D. topically can be ascertained. -... 

, r A Wr ^f; *> <}<* 

I* f V’ - jA‘. v * i 3 , i ,' 


; * Ixi'. WjS \>sA * 
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Pfrt IT * Effect of Tobacco Residue on the M*C*D*t of ttethyleholanthrene* 

Thirty nice of mixed sex will receive biweekly applications of tobacco 
residue and methylcholanthrene (M,C*D*t) for approximately 12 weeks* Skin carcinogenesis 
will be noted* If tobacco residue inhibits methylcholanthrene-induced skin carcinogenesis 
no tusers should develop during this period* 

Part lilt Effect of Tobacco Smoke on the M.C*D*t of Methylcholenthrone. 

», ’ 

Thirty rice of mixed sex will inhale tobacco smoke for a short period 
each day and will also receive the J4*C*D*t of Methylcholanthren biweekly* Skin 
carcinogenesis will be noted during the 12 week period* 

Control si Fifteen mice will serve as controls and will remain untreated 
throughout the experiment* 

Tobacco smoke alonei 

Fifteen mice will inhsle tobacco smoke for a short period each day but 
♦dll not recoive methylcholanthrene* 

■V 

Part IVt Determination of Origin of Lung Cancer* , 

‘ ' * ■ 1 ‘ . .V. fir. •*- * . 4 , t /: \ 

Thirty mice of mixed sex will receive one drop of 0*1W methylcholanthrene 1 
twice a week. As soon as skin cancers appear, each cancer will bo injected with 
alizarin red at frequent intervals* After 20 weeks, all animals will bo sacrificed 
and lungs will be examined for tumors* If lung tussore contain the dye, evidence 
of cetaotases will be indicated* 

KfllssjLaLL. ad i lgthg ia * 

Twelve-week old Car worth Faroe mice (CFI) strain of mixed sex will bo 
used throughout these studies* Each experiment will contain equal numbers of males 
and females which will be kept in individual cages* 

The duration of each experiment is tentative and dependent upon the ‘ 
response of the animals to treatment* Histological studies will be made of the 
lungs and skin cancers of each aniisal (120)* 



Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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6. Budget Plan: » * • 

ft? y •. tfo last forty secono s -,-^ 

' ■ ” Expendable Supplies 


* vO 


. > &}£ • *. .* ■ * 

>; At 15* $600.00 

Total $4600.00 

At 25* 900. CO 

/TQfo?ilipated’^j£fiP<JiPf?Fi Woffci* H * 

I. I«.2 r.e -I Vo-M. • 

32 week*- • 

8. Facilities and'Staff, Available: 

?! !:»>■- 


... Permanent Equipment 

' Apj4.cotio VJ1 r,,_., M 


-Overhead 
Other 


(3*3*) 


xt 


~3 t CCC;00 — 
-500.00 

'A ';;f. 5CO.C0 

’" r ' T f 500.-0G“* 


Total 

■A 


S,600.00 


V * C »u 


Larga animal house, adaquat# eagaa and 1 restarch facilities. 

?. - • •' ' ... 

■ •: I;,-. STAFFit Department of Pharmacology 

Pr. David H, Mann, Jt. Assoc. Prof. 
i+ * One (Sraduat* 'Assistant ’ ' 

Orta Instructor in Pharmacology 

A. Cepartaent of Pathology . .. . r , - *• •* 

9. Additional Requirements:*^*' Prodoric J3B10S (Prof. Of Pathology) . . • >„• 

,i '.Vf. ‘* * ‘Vs i • ' 

;.,’V ^ OrVv 


\ 1 10. Additional information (fnclLrding relation of work to other projects and other sources of supply): 

5. 0*, J r,iL'd ?!at* c*f r nr.si&sr* r ~£). t r: space »? Kfiaei}* 



* ' i ^ % <r * i-, »v, > - *^.4 *-5 A itvi* ^ *- -■>> <■$* ; ,4V ',W<] ► * 

• ■<'«? Vi” *&.•:# ?%•« wMl- •** eP'vPcFtf isM •.!?. sr-t* ***?-''» | 
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Dir /^ r £ f i^iiS c fe. Kann, Jr, 


Business Officer of the Institution 
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RESULTS 


TUMOR DEVELOPMENT 

At the conclusion of the experiment on November 22nd, 1955, all 
pertinent data: that had been obtained from: the weekly record sheets of 
each animal (refer to accompanying sheet) were assembled and recorded 
on 1 four large charts (one chart designated for each group), thus presenting 
in chronological order the progressive changes which developed with respect 
to the number and size of growths for each animal. From these data, five 
charts were subsequently constructed and entitled as follows 

Chart 1 - NUMBER OF TUMORS IN EACH GROUP (Group A) 

Chart 2 - NUMBER OF TUMORS IN EACH GROUP (Group. B) 

Chart 3 - NUMBER OF TUMORS IN EACH GROUP (Group C> 

Chart 4 - NUMBER OF TUMORS IN EACH GROUP (Group D) 

Chart 5 - NUMBER OF TUMORS IN ALL GROUPS (TOTAL AND AVERAGE) 

NOTE :: - Only those growths with at least one dimension (width vs. height) of 
one millimeter or greater were recorded on these charts. Tumors with both 
dimensions less than one millimeter were extremely difficult to identify' 
correctly. 

Graphs, in which the time (in weeks) was plotted against the: number 
of tumors, were reconstructed from these charts and were entitled as follows 


Graph 1 - AVERAGE NUMBER OF TUMORS PER MOUSE (Group A) 


Graph 2 - AVERAGE NUMBER OF TUMORS PER MOUSE (Group B) 


Graph 3 - AVERAGE NUMBER OF TUMORS: PER MOUSE (Group C) 

Graph 4 - AVERAGE NUMBER OF TUMORS: PER MOUSE (Group D) 

Graph 5 - AVERAGE NUMBER OF TUMORS' PER MOUSE (all groups 

Graph 6 - TOTAL NUMBER OF TUMORS (all groups) 


h* 

O 

O 

CJ 

Crt 

Al 


Graph 7 - Mortality Rate in All Groups 
Graphs 1 to 4 show curves for the male and female members of each 
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group separately in order to demonstrate the sexual variation. The blue line 
represents the males and the red line the females. The black line represents 
the total (the sum of the male and female tumors) number of tumors per mouse 
in; that particular group. Graph 5 gives the total number of tumors per mouse 
(regardless of sex) for all groups and provides a comparison of the groups 
on the same graph. Graph 6 gives the total number of t umo rs per group 
(irrespective of the number of survivors in each group) and shows curves very 
similar to Graph 5 except in the latter weeks of the experiment. Graph 7 shows 
the decided increase in mortality during the last few weeks of the experiment. 
A color key is included in all graphs to identify the various groups. 

Number of Tumors in Each Group; Group A, Graph 1 :- 
Composite results regardless of sex :- 

Groups A showed a rapid development in the number of growths 
commencing on the 10 th week and reaching a plateau between the lkth and 15 th 
weeks, and a peak on the 17th week . A sharp decline then occurred to the l 8 th 
week, whereupon the number of growths increased again, reaching a second 
plateau between the 19 th and 20th weeks. This was followed by a decline 
(perhaps due to increased mortality in the latter weeks of the experiment). 
Sexual Variations ;- 

The number of growths induced by the application of 
methylchclanthrene to the interscapular space of female mice were slightly 
higher than those recorded for males until the 21 st week when the curve for 
females dropped below the male average. 

Number of Tumors in Each Group; Group B, Graph 2 :- 
Composite results regardless of sex :- 

Group B showed a rapid development starting on the 9tb week 
and reaching the first peak on the l^tb week. Then a sharp decline occurred 
to the 15 th week, whereupon the curve rose again, reaching the highest peak 

on the 17th week . The curve declined gradually to the 22nd week, rising only 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 


1003541448 







1003541449 






1003541450 




slightly to the 23bd week. A plateau then' developed to the 25th week, 
followed by a decline. Group B had a slightly greater number of tumors 
than A. 

Sexual Variations :- 

Both sexes showed a similar pattern at the onset. However, ’ ‘ V; 
after the 15 th week, females showed a sharper increase in number of growths 
than the males. 

Number of Tumors in' Each Group; Group C, Graph 3 -- 
Composite results regardless of sex :- 

Initial growths occurred during, the 9th week of the 
experiment, whereupon a sharp increase developed reaching the first peak 
by the l4th week. A decline then occurred to the 15th week followed by a 
gradual increase to the l 8 th week. A sharp increase then developed which 
reached the highest peak on the 20th week . This was followed by a sharp 
decline to the 22 nd week; an increase to the 24th week; leveling off on 
the 25 th week, and finally a rapid decline. 

Sexual Variations :- 

Both curves were similar until the 13 th week. Males then 
showed a greater number of tumors than females to the 23 rd week. 

Number of Tumors in' Each Group; Group D, Graph 4 :- 
Composite results regardless of sex :- 

Growths began on the 9th week of the experiment. A rapid 
increase developed shortly after the onset to the l 6 th week, leveling off 
to the 19 th week. A sharp increase then occurred (slightly higher than for 
Group C) which attained the highest peak on the 20th week . A decline 
(resembling that of Group C) then was noted to the 22nd week. 

Sexual Variations :- 

The curves were similar for each sex to the 11th week wheu 

males revealed a much greater number of tumors than females to the 25 th week. 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO •' pv* •" 
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SUMMARY 


According to Graph 5 > Group C (tobacco residue and methylcholanthrene 
applications) showed a well-defined inhibition in the development of the 
number of tumors from the ibth week to the l8th week, and a slower onset of 
tumor formation than' its control group Group D (acetone and methylcholanthrene 
applications). Group C showed fewer number of tumors than all of the other " U 


groups from the 11th' week to the 19th week. Groups A, B, and G showed three 
distinct peaks. These peaks were followed by a decrease or a static condition 
with respect to the number of growths. This may be due to the superimposition 
of some defensive response mechanism of the animal to the carcinogen. Group D 
developed a plateau in' place of the initial peak observed in the other groups. 
During this period the number of growths in the control Group D was appreciably 
greater than those in Group C. The second peak in Groups A and B occurred ' 
three weeks before the second peak of Group C. The third peak of all groups 
occurred during the latter part of the experiment where the increase in 
mortality makes the interpretation difficult. 

According to the data collected, Group C showed a delay in the onset 
of tumor formation as compared to its control and had a' fewer number of growths 
than' all of the other groups during, the period of the experiment when, most 
animals were still alive. It is difficult to draw accurate conclusions from 
data obtained during: the final weeks of the experiment because of the higher 
mortality rate. 


From these data it appears that the biweekly application of.tobacco 
residue definitely inhibits the number of tumors in Group C for a significant 
period of time, inferring that tobacco residue contains a_weak_carcinogen with' 

• . - *. ',h ... , 

a chemical configuration similar to that of methylcholanthrene. ' 

Group B (tobacco smoke and methylcholanthrene) showed the largest 
number of tumors than any other group until Just after the 19th week. It may 
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be noted 1 that Group B had the lowest mortality after the 22nd week of the 
experiment. 

A more definite conclusion may be drawn after tumor volmne has been 
determined for each animal. This requires a great deal of time as many of the 
tumors observed were irregular in form. In order to obtain the volume of each 
tumor of irregular shape it is necessary to reconstruct the growth in clay 
or similar modeling material from: the dimensions and sketches previously 
taken every week for all animals. This reconstructed tumor in clay or other 
suitable material can then be weighed and from the density of the material 
the volume calculated. This necessitates the construction of several hundred 
models to obtain data of tumor size. 
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Pathology Report 



Effects of Tobacco Smoke and Tobacco Residue on Methylcholanthrene-IndUced 

Skini Carcinogenesis in Mice . -• ] 7( ■■■ ’ 

: ; ' "■■■ -■' • ' - ; . ’ . '• '* • - :r ’ •, • ■ r- f \’,Vyv*. 

By: Dr. Frederic James, Temple University School of Dentistry, Philadelphia, Pa. 

In compiling a pathological report on this research project . 

suffice it to say that a preliminary examination was undertaken microscopically ’ 
on all tumor sections regardless of the group in which the mouse was classified. 

This was done to determine variations, if any, as to the type of tumor. As it 
happened; all growths, regardless of their size or location showed very little 
departure from a generalized pattern. The same held true during the period the y 

animals were living. In this instance the only variations seen were those of shape, 
size and consistency as is well demonstrated by the selected series of Kodachrome 

prints. It was very interesting to note as growth continued that some assumed a .. yW ; '. 

raised circular characteristic, while others showed variable horn-like formations. 

In most instances the growths were loosely attached to the deeper structures and when yy 
removed' for fixation often fell apart due to central caseation* although on the y V,:'T.j- 

surface- most of them were hard' as evidence of hyperkeratosis. Once a growth was 
removed from its attachment to the thoracic wall, which was the case inmost instances, 
the thoracic organs were free within their cavity. This seemed quite remarkable in 
view of the extensive nature of so many of the growths. In many cases the head of the 
animal was either drawn to the right or left side or held positionally central when 
the growth almost ringed the neck. Invariably the ear and forelimb or ears and fore¬ 
limbs were contained in the mass, but regardless of all these variations, in a forward* 
lateral or backward direction the growths appeared to be quite superficial. It was 
remarkable to note that only ini a few instances at the time of autopsy was there any 
evidence of secondary (metastatic) growths in lung, liver, kidney or pancreas. Even 
in cases where nodules were suspected the matter was only given tentative consideration 
pending microscopic examination. * ; ' 

Each section examined microscopically showed the following - 

characteristics to a greater or lesser degree, depending; upon the size of the • 1 

neoplasm and the time of death, whether occasioned by the growth' or induced at 
the end of the experimental period 


1. A progressive increase in the thickness of the stratum 
corneum which in practically every instance presented 
an extreme hyperkeratosis. 


2. Broadening* with resultant fusion of the interpapiilary 
processes In addition' to an extreme depth of penetration- 
into the submucosa. 


3. The cells of the invading epithelium varied considerably 
in-so-far-as:- 


(a) The outermost layer resembled the basal layer of 
. the epithelium . ‘ •' * ■ • ■ vlr •' :; 


(.va'i 


© 

© 

CJ 

n 


cn 

© 




. . 

; Ar*v 

Iv a ' 


- „V. ;v •‘•v ~" •.* •'* y .«*•: ’ ./ r y *’ 7?^*' / J * .* X: V 

r- 0 :\ |ir^e:;h.industryocunrierrtsvucsf^ed : 


2 


TIRC Grant #8R1 - Cont'd. 


Progress Report #3 


9. 


11 . 


r ». 


12 . 


vi*» . 






(b) 


The innermost layers lacked; in most instances, 
a clear differentiation. Some of the cells were 
round, others elongated with variations in their 
cytoplasmic staining. • .... , : ;- 


..'■Is:, 






(c) 


Many of the nuclei of 
chromatism. 


the cells exhibit hyper 


■ ; * . • ;» : y v - 

yper- ; 


(d) 


Mitoses were numerous 
atypical. 


and for the most part 


., 




4. 


' ' • • • • ' 

"Cell nests" or squames are abundant and in the superficial' 
layers of the neoplasm are represented as keratinized cores ' ' : 

devoid of any cellular elements. ' V'tw. -tATvV 


Squames in the deeper regions show, more definition, since they- -yrk- 
. are composed of several layers of flattened' "pricklie-cells" i; 
concentrically arranged about a core, of homogenous acidophile 
hyaline. . .. . : ' ■ 




6 . 


Many of the "cell nests" by virtue of their breakdown consist 
of fragments of keratinous material, as well as granular and 
necrotic debris. ’; tK 


7. 


Numerous polymorphonuclear leucocytes infiltrate into some , 
of the more recently formed 1 "cell nests" although the presence 
of these cells is not limited since they are seen in. greater 
numbers scattered among the epithelial cells and the connective 
tissue elements. 


8 . 


Between the epithelial processes the connective tissue varies. 

In some areas it is loose in texture, in others it is definitely 
fibrous in! character. 




In. the tissue spaces many epithelial cells have become detached, 
either singly or in clusters and are intermingled with the 
inflammatory cells which are composed for the most part of 
polymorphonuclear leucocytes along' with lymphocytes, plasma 
cells and histiocytes. 


10. Deposits of pigment, hemosiderin, are quite abundant. 


Necrotic tissue that presented, prior to sectioning, a soft 
dryish, crumbly, cheesy mass due mainly to fatty degenerative © 


-,tT 


Vi-.l 

■•vi 




changes. This sphacelus in some areas is devoid of any 
structural characteristics, in others it is admixed with 
degenerated cellular elements of both' tissue and blood 
(leucocytes). 

. '••"'ttvr'tv... . .- ........ '• •- ,• •.. • /;£ 

, ,.. , *’ ; • • ;r - T '^V: ; A' 

The predominance of polymorphonuclear leucocytes presented 
a most interesting microscopic picture in most instances. 














c 


- 3 - 


In summarizing this series of microscopic examinations one can 
only repeat that in spite of the grouping of the animals and the methods employed 
in applying the methylcholanthrene the neoplasias per se followed a pattern of 
similarity in that structural formi and appearances while the animals lived did not 
produce any difficulties in diagnosis in that squamous-cell: carcinoma^ was the rule. 
It can also' be confirmed that in those cases that manifested true metastases in' the 
lungs, the diagnosis was the same. ', ‘_;..34s£ 
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AN ALYSIS: OF SECTIONS OF LUNG 


'• A; .i'A' 


GROUP 1 "A* 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 

No. 

12. 

No. 

13. 

No. 

14. 

No. 

15. 

No. 

16. 

No. 

17. 

No. 

18. 

No. 

19. 

No. 

20. 

No. 

21. 

No. 

22. 


Apparently little change from the normal pattern-. 
Interstitial pneumonitis with some bronchiolitis. 


i 




Interstitial exudate and interstitial cellular infiltration. Hyalinization 
with eosinophilic staining. Degenerated polymorphonuclear leucocytes. 7t' ; ’ 




Primarily a pneumonitis. 
Interstitial broncho-pneumonia. 


K . ’ Vi'V • ' 


• . : f • 

: -v *... r.. 

' ' ' 7; '"- ■« 

Broncho<-pneumonia. Alveolar obliteration. Extreme cellular infiltration. ; * 
Consolidation in many areas. 




Apparently little change from the normal pattern. 

Acute pneumonitis and bronchiolitis. 1 • ‘ • ... 

Acute pneumonitis and bronchiolitis. 

Apparently little change from the normal pattern. 

Apparently little change from the normal pattern. 

Acute pneumonitis and bronchiolitis. Hyalinization with some consolidation. 
Slight pneumonitis. 

Acute pneumonitis with marked cellular infiltration. 

Slight pneumonitis. 


EXTREME METASTASIS COMPARABLE TO; PRIMARY TUMOR ON THE SKIN!. GREATER PART 
OF LUNG INVOLVED. KERATINIZED "CELL NESTS" ABUNDANT AND; PATTERN TYPICAL. 


Apparently little change from the normal pattern. 
Acute pneumonitis and bronchiolitis. 

Slight pneumonitis and bronchiolitis. 

Slight pneumonitis. 

Pneumonitis. 

Apparently little change from the normal pattern. 




h* 

© 

© 

CO 
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GROUP "A" - Cont'd 


2 - 


NO* 23. MARKED METASTASIS IN THE LUNG TISSUE AND ABOUT THE BRONCHI' AND 

BRONCHIOLES. DEGENERATION IN CENTRAL PORTION OF TUMOR. "KERATINIZED 
CELL NESTS"' PRESENT BUT SMALL TO'MEDIUM IN! SIZE. 

No. 24. Acute pneumonitis and bronchiolitis. Much evidence of hemosiderin. 

No. 25. METASTASIS COMPARABLE TO PRIMARY TUMOR ON THE SKIN. KERATINIZED "CELL 
NESTS" WELL DEVELOPED AS WELL AS OTHER MALIGNANT CHARACTERISTICS OF ' U 
THE CELLULAR ELEMENTS - ANASPLASIA, PLEOMORPHISM AND HYPERCHROMATISM. ' 

No. 26. Broncho-pneumonia. Excessive exudate. Cellular infiltration. Areas of 
emphysema. 

No. 27. Acute pneumonitis and bronchiolitis. 

No. 28. Broncho-pneumonia with marked exudate and' cellular infiltration. 

No. 29; Apparently little change from the normal pattern. 

No. 30. Pneumonitis and bronchiolitis. 

NOTE: 

THE ABOVE TABULATION REPRESENTS. THE GENERAL ANALYSIS OF GROUP "A" SERIES 
AND' REVEALS UPON MICROSCOPIC EXAMINATION THAT: 


No. 16 


No. 23 
No. 25 


ALONE IN THE SERIES SHOWED METASTATIC DEPOSITS IN 
THE LUNG. 


* * * * * 
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ANALY SIS Qc SECTIONS OF LUNG 

GROUP "B" 


No. 31. Apparently little change from the normal pattern. 


No. 32. Pneumonitis and cavitation of lung tissue. Interstitial cellular 
infiltration. 

No. 33. Acute pneumonitis and extreme bronchiolitis. Congestion very marked. 



No. 34. Apparently little change from the normal pattern. ■ ■ 

No. 35. EXTREME METASTASES COMPARABLE TO PRIMARY TUMOR ON SKIN. KERATINIZED 

"CELL NESTS" WELL DEFINED' IN ADDITION TO OTHER MALIGNANT CHARACTERISTICS. ' 


No. 36. Pneumonitis with apparently some cavitation of lung tissue. 
No. 37. Apparently little change from' the normal pattern. 

No. 38. Apparently little change from the normal pattern. 



No. 39. EXTREME METASTASIS ALMOST OBLITERATING LUNG, TISSUE. LARGE NUMBER OF 
KERATINIZED "CELL NESTS" SHOWING CENTRAL NECROSIS. 


No. 40. Pneumonitis. 


No. 41. Pneumonitis and bronchiolitis. Abundant deposits of hemosiderin. 

No. 42. Acute broncho-pneumonia. Exudate excessive. Marked interstitial cellular 
infiltration. Alveoli distended and many show tissue breakdown'. 

No. 43. Pneumonitis. . '• 

No. 44. A SECTION OF THE LUNG TISSUE SHOWS A SMALL AREA OF METASTASIS. KERATINIZED 
"CELL NESTS" ARE PRESENT BUT ARE VERY IMMATURE. 

No. 45. Pneumonitis and bronchiolitis. 

NO;. 46. SMALL AREA, OF METASTASIS EXTENDING INTO' LUNG TISSUE FROM, THE SURFACE OF 
LOBE. COMPOSED'MAINLY OF MAI IGNANT CELLS. NO KERATINIZED "CELL NESTS'." 

No'. 47. Apparently little change from the normal pattern. 

Now- 48. DEFINITE METASTASIS COMPARABLE TO PRIMARY TUMOR ON' SKIN. KERATINIZED 
"CELL NESTS' 1 AND OTHER, MALIGNANT CHARACTERISTICS. 

No. 49. Acute pneumonitis and' bronchiolitis. . .. . 

No. 50. Apparently little change from the normal pattern. .:• V ? .v? 1#; 

No. 51. Small patches of evident pneumonitis with some emphysematous changes. 
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GROUP "B”' 


No. 52. 

No. 53. 
No. 54. 
No. 55. 
No. 56. 
No. 57. 

No. 58. 
NO'. 59. 
No. 60. 
NOTEi 

SERIES 


- 2 - 


EXTREME HETA-STASES COMPARABLE TO PRIMARY TUMOR ON SKIN. KERATINIZED 
"CELL NESTS” IN' ADDITION' TO BEING LARGE ARE ALSO NUMEROUS AND REVEAL 
VARIOUS PATTERNS. TOO'METASTATIC AREAS ARE DEMONSTRABLE. MALIGNANT 
CELLS ARE ANASPLASTIC, PLEOMORPHIC AND SHOW MARKED HYPERCHROMATISM. 

Apparently little change from the normal patterns 

Pneumonitis and bronchiolitis. 

Slight pneumonitis. Lung; tissue shows little involvement. 

Pneumonitis. Lung ; tissue shows considerable, vascular congestion. 

MARKED METASTASIS' WITH VARIABLE SIZE KERATINIZED "CELL NESTS” AND' OTHER 
MALIGNANT CHARACTERISTICS'. THE TUMOR IS COMPARABLE IN GENERAL DESIGN TO' 
THE PRIMARY TUMOR ON THE SKIN. 

Slight pneumonitis. Changes not too well 1 defined. 

Pneumonitis and bronchiolitis. Extensive cellular infiltration. 
Pneumonitis and bronchiolitis with extreme edema and' congestion. 


THE ABOVE TABULATION REPRESENTS THE GENERAL ANALYSIS OF GROUP "B" 

AND' REVEALS UPON MICROSCOPIC EXAMINATION THAT: 

No. 35 
No. 39 
No. 44 

No. 46 ALONE IN THE SERIES SHOWED METASTASES IN THE 
No. 48 LUNG 

No. 52 
No. 57 


* * * * * 
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ANALYSIS OF SECTIONS OF LUNG' 


GROUP "C" 


No. 61. Pneumonitis and bronchiolitis. Alveolar congestion marked!. 

No. 62. No lung on> slide. 

No. 63. Pneumonitis and bronchiolitis. Marked arterial engorgement. 

No. 64. Mainly a bronchiolitis. Slight involvement of the alveoli. 

No. 65. Pneumonitis and bronchiolitis. Marked arterial congestion. ■ 

No. 66. Apparently little change from the normal pattern. 

No. 67. Diffuse pneumonitis with patches of broncho-pneumonia. Degeneration 

of the alveoli many of which are almost obliterated. Congestion extensive 
and solid both in the lung tissue itself and about the bronchioles. 

No. 68. Pneumonitis. 

No. 69. Acute extensive pneumonitis with marked alveolar distension. Cellular 
infiltration' extreme. Exudate pronounced. Hyalinization marked. 

No. 70. Hemorrhagic interstitial pneumonitis and bronchiolitis. 

No. 71. Slight pneumonitis and' bronchiolitis. 

No. 72. Lung almost normal although slight cellular infiltration is. seen in some 
.areas. 






No. 73. Apparently little change from the normal pattern. 

No. 74:. Mainly interstitial pneumonitis. 

No. 75. METASTASES AND LUNG ABSCESS. KERATINIZED "CELL NESTS" NUMEROUS ALONG 
WITH CLUSTERS: OF- MALIGNANT CELLS. BREAKDOWN! OF LUNG TISSUE VERY 
PRONOUNCED. SOLIDARITY OF TISSUE IN' TUMOR AREA. 

No. 76. Acute pneumonitis with marked alveoli distension. Cellular infiltration 
extensive. Exudate pronounced. 

No. 77. Lung appears quite emphysematous, and well-infiltrated with polymorpho¬ 
nuclear leucocytes. 


No. 78. Pneumonitis and bronchiolitis. Much hemorrhagic congestion. 





Source: https;//wwwjndustrydocuments.u^^ 
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GROUP "C" 


- Cont'd 


- 2 - 


No. 79. Interstitial pneumonitis. 

No. 80. Pneumonitis with marked edema about the alveoli. 

No. 81. Pneumonitis with much fibrinous, exudate. Alveoli distended. 

No. 82. No lung on slide. 

No. 83. Apparently little change from: the normal pattern. 

No. 84. Pneumonitis and' bronchiolitis. Marked hemorrhagic congestion^ 

No. 85. Very mild cellular infiltration 1 of tissue. 

No. 86. Pneumonitis and! bronchiolitis with many areas of emphysema. Much 
hemosiderin. 

No. 87. Pneumonitis with fibrinous exudate. Marked cellular infiltration. 
Extensive hemorrhages. Some areas of emphysema. 

No. 88. Pneumonitis with much cellular infiltration and! exudate. 

No. 89. Pneumonitis with bronchiolitis. 

No. 90. Broncho-pneumonia with extreme solidarity of lung tissue. Cellular 
infiltration extensive. Obliteration of bronchioles and! alveoli. 

NOTE: 


THE ABOVE TABULATION REPRESENTS THE GENERAL ANALYSIS OF GROUP ”C" 

SERIES AND REVEALS : UPON MICROSCOPIC EXAMINATION: 

NO. 75. ALONE INl THE SERIES SHOWED METASTATIC 
DEPOSITS IN THE LUNG. 



*****. 









^Source.:.https,://yvww.industrydocu > ments.'ucsf.ed47d6cs/tfVfriQQPO.^ 
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AN ALYSIS OF SECTIONS OP LUNG 
GROUP "D" 


No. 91. Pneumonitis- and bronchiolitis. Extensive cellular infiltration-, ' l'L' 5 ' 
edema, and emphysema. y : v 

No. 92. Slight pneumonitis. Some cellular infiltration.Hemosiderin extreme. ; 

No. 93. Acute pneumonitis with marked alveolar distension. Cellular f'y 

infiltration 1 extreme. Exudate pronounced. Areas of hyalinization. .'L- 

No. 94. Apparently little change from: the normal pattern. 

No. 95. Apparently little change from the normal pattern. 

No. 96. METASTATIC DEPOSITS UN: LUNG A 0 E PRESENT BUT LIMITED IN LOCATION' TO A 
SMALL AREA OF THE TISSUE. MAINLY COMPOSED OF MALIGNANT CELLS. NO 
EVIDENCE OF ANY’ KERATINIZED "CELL NESTS." 

k , . ' 

No. 97. Broncho-pneumonia. Alveoli considerably broken down. Little intra- '.'.Li 
alveolar exudate. Interstitial cellular infiltration. 

No. 98. Pneumonitis and bronchiolitis. Some emphysema. 

No. 99; Pneumonitis and' bronchiolitis. 

No. 100. Broncho-pneumonia. Solidarity of alveoli. Marked cellular infiltration 
and extensive emphysema. 

No. lOli. Pneumonitis showing hyalinization of alveoli at apex. Cellular 
infiltration. 

No. 102. Acute pneumonitis. Exudate excessive. Marked interstitial cellular 
infiltration. 

No. 103; Broncho-pneumonia. Extensive cellular infiltration. Some emphysema. 

No. 104. Pneumonitis and bronchiolitis. 

No. 105-. Pneumonitis and bronchiolitis. Some areas of emphysema. 

No. 1C6. Acute pneumonitis- with extreme cellular infiltration. Exudate very 
pronouncedi. Lung: markedly congested. 

No. 107. Slight pneumonitis and bronchiolitis. 

No. 108. Broncho-pneumonia. Solidarity of lung at apex very pronounced. 
Intercellular edema. Some emphysema. 




Source:: htjtp$ ://wwwj ndustrycfo^ 
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GROUP "D"' - Cont ’ d 


- 2 - 


No. 109. 


No. 110. 


No. 111. 

No. 112. 
No. 113. 
No. 114. 
No. 115. 

No. 116. 

No. 117. 
No. 118. 
Now 119. 

No. 120. 
NOTE: 


SMALL PATCH OF METASTASIS IN LUNG SUBSTANCE ABOUT A BRONCHIOLE. 

ALSO MASSES OF EXTENSIVE METASTASES COMPOSED MAINLY OF MALIGNANT 
CELLS. SOME EARLY KERATINI2ATH0N. EVIDENCE OF BRONCHO-PNEUMONIA. 

SMALL PATCH OF METASTASIS COMPOSED MAINLY OF MALIGNANT CELLS. NO 
"CELL NESTS.” THIS IS UN CENTRAI AREA OF TISSUE. ALSO AN AREA OF 
EXTENSIVE METASTASIS COMPOSED' MOSTLY OF MALIGNANT CELLS, ALTHOUGH 
THERE IS SOME EARLY EVIDENCE OF KERATINIZATICN IN THIS REGION. 

Marked hyalinization. Extreme interstitial exudate. Acidophilic 
staining marked. 

Pneumonitis. Cellular infiltration. Edema of alveoli. 

Pneumonitis and bronchiolitis. 

■'Pneumonitis and bronchiolitis. 

Interstitial broncho-pneumonia. Breakdown of alveoli. Little 

intra-alveolar exudate. Marked cellular infiltration. Many . *." 

areas are solid with cells. 

MARKED METASTASIS WITH LARGE AREAS OF TISSUE DESTRUCTION. CELLULAR 
INFILTRATION EXTREME. EXUDATE MARKED. 

Slight pneumonitis. 

Slight cellular infiltration about vessels and bronchi. 

SMALL PATCH OF METASTASIS AROUND A BRONCHIOLE. SOME CELLULAR 
INFILTRATION IN OTHER AREAS. 

Broncho-pneumonia. Fibrinous exudate. Much deposit of hemosiderin. 


THE ABOVE TABULATION. REPRESENTS THE GENERAL ANALYSIS OF GROUP "D" 
SERIES AND' REVEALS UPON MICROSCOPIC: EXAMINATION THAT: 

Now 96 
Now 109 

Now 110 ALONE IN THE SERIES SHOWED METASTATIC: DEPOSITS. 

Now 116 IN THE LUNG 

No. 119 





, , , ...... ... . ... ...... rra* 
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SUMMARY BY GROUPS 


c 


c 


GROUP' "A” 


in which thirty (30) mice 
twice a week. 


(controls) received! METHYLCKOLANTHRENE ( - 


RESULTS 



No. 16 showed extreme metastases comparable to the growth characteristics as 
seen' in the primary skin tumor. A greater portion of the lung tissue 
was involved. Keratinized "cell nests" were abundant and the general 
malignant pattern was typical. 

No. 23 shows characteristics not as extreme as ini No. 16 but more localized., 
In this case the "cell nests" are less keratinized and the lung tissue 
is indented from its surface inwards and there are definite necrotic 
changes. Other malignant characteristics are well defined. 


No. 25 shows two well circumscribed areas of malignancy with very pronounced 
keratinized' "cell nests" formations. These' keratinized areas are well 
defined in their acidophilic staining qualities. The cells throughout 
the tumor mass are pleomorphic, anaplastic and reveal much hyper- 
chromatism. 


GROUP "B." in which thirty (30)! mice inhaled! tobacco st&ok# (in a closed smoking: 

chamber) for a short period each day and also received METHYLCHOLANTHRENE 
twice a week. 

RESULTS 

No. 35 shows extreme metastases in the lung involving a large area of tissue. 

In this section the lung is solid with growth and : the keratinized 
"cell nests" are particularly large and confluent from, the margin to 1 
the central region of the tissue. Beyondi this the keratinized 1 areas 
are smaller and the malignant cells are closely packed together and 
reveal anaplastic, pleomorphic and hyperchromatic characteristics. 


No. 39. shows a dense mass of neoplastic growth almost obliterating the lung: 

tissue. In addition to the extreme number of keratinized "cell nests" 
many show a disintegrated 1 central portion (necrosis).—The squamous 
cell characteristics are very pronounced! and the overall cellular 
features show this, growth to be not only extensive but a. rather 
rampant process. The cellular appearances are the same as described! 
in the other neoplasias. 


No. 44. shows a very small patch of malignancy close to the lung apex. The 


keratinized "cell nests" in comparison with other growth descriptions 
are very small; however, there is no doubt about the metastatic nature 
of the area. 'X-''' 


'fji 




J 


■ - •• V ; - .. • -'••• ••• "• '• /J' s . •• ' > Vr*’' ; , V 
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SUMMARY BY GROUPS. - Cont'd 


shows a metastatic area along the lung border of small dimensions 
but definite. This area is composed for the most part of malignant 
cells with' similar characteristics referred! to in the other metastatic 
growths with the one exception that there are no keratinized' "cell nests" 
present. 

shows extreme metastases with similar characteristics: as referred to in 
Section No. 35. The pattern and arrangement of the cells are the same 
and for that reason repetition is unnecessary. 

No. 52. shows by far the largest area of involvement in this group. Even on 
macroscopic examination of the tissue two large masses are seen' which 
upon microscopic examination' show the same pattern of keratinized 
"cell nest" formations and the same striking; effort at cell de- 
differentiation and keratinization. The anaplastic, pleomorphic and 
hyperchromatic characteristics are prominent among the malignant cells. 

No. 57 shows extreme metastases in two. areas, one of which is intimately 

related' to a main bronchus. The squamous cell characteristics are well 
defined and again keratinized "cell nests" formations are present through 
out the tumor. The malignant cells are closely packed in some areas 
and there is marked solidarity of the lung tissue. The same additional 
features mentioned in other growths are prominent in this section. 


No. 46 


No. 48 


GROUP "C" in which thirty (30) mice were administered topically tobacco 1 residue 
extract (acetone) 1 and METHY1CH0LANTHRENE twice a week in that ordbr. 

RESULTS 

No. 75 shows a large circumscribed mass of tumor with numerous small 

keratinized "cell nests" about a bronchus. The characteristics, of 
the malignant cellular elements exhibit anaplasia', pleomorphism and 
hyperchromatism as is seen in other tumors of the series. Solid! 
masses of inflammatory cells are present resulting in consolidation 
in some areas. Emphymatous changes are quite pronounced and in many 
regions the lung; tissue shows considerable breakdown. A broncho- 
pneumonic pattern' is quite evident. 

GROUP "D" in which' thirty (30): mice received' topically acetone and! METHYL- 
CHOLANTHRENE twice a' week. 


RESULTS 


No>. 96 


shows a mass of malignant cells localized on the margin of the lung 'tv 
tissue. Although this area is small, many of the cells show a tendency 
to 1 neoplastic characteristics. Numerous polymorphonuclear leucocytes are 
contained in the field. The change is not too striking from that of an 
inflammatory picture. Most of the lung tissue appears relatively norma 1 % 
except for local areas of cellular infiltration. . ' ' •_ ' v-,piy; 



Source; https'://www.mdustrydocuments.Ucsf.edu/does/tfvmO0O%' 
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SUMMARY BY~~GiftOUPS - Cont'd. 


No. 109 shows a small patch of malignancy within the lung tissue about a 
bronchiole. The cell's reveal definite malignant, characteristics 
in shape, size and staining appearances. 


No. 110 shows, a large mass of growth that is quite circumscribed and related: 

to the apex of the lung:. The tumor is composed for the most part of 
malignant cells which have caused: extreme bulging: of the tissue. No 
keratinized areas are present although there are patches of acidophile 
hyaline. The cells are unquestionably neoplastic in nature. 


No. 116 shows multiple metastatic growths in both portions, of lung, tissue. Some '• 
detached portions of growth: are seen about a bronchus. There are many ' r 
areas of keratinized "cell nests" and the general malignant characteristics 
of the cells is very striking - anaplasia, pleomorphism and marked 
hyperchromatism. Many of the: cells appear as tumor giant cells. 

'*Vi ■ , 

No. 119 shows a small patch of metastatic growth about a bronchus. Except for 
this area all other portions of lung tissue appear relatively normal. 








Source: hltp^://www.industrydocuments.ucsf.edu/dOcs/tfy ! rn0OO0 . 
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DISCUSSION 

In analyzing the groups together rather than individually it will 
be noticed that with few exceptions there was present in each mouse evidence 
: \; v of respiratory pathology. Not all animals used in the course of the research 

died by virtue of the appearance or size of the tumor. A considerable number were 
/ put to death by artificial means to culminate the work within the allotted period 
■ of time. 


It was. also very surprising to note that irrespective of the size of 
the primary tumors, the number of visible microscopic metastases in the lungs 
were relatively few and these varied bothi in size and appearances. Naturally one 
might ask the question as to what number of metastases might have developed had 
the animals, whose deaths were produced artifically, had been permitted to survive 
to a natural death, by virtue of the effects of the neoplasms on their general 
body metabolism? 


It seems rather interesting that Group "B" should have shown the j 

greatest evidence of neoplastic changes in the lungs, and' that these changes : 

were unquestionable and! vivid in some instances. The seven animals showing j 

metastatic deposits in the lung apparently reacted differently over the same . I 

period, which can probably be based upon the assumption of varying resistances ' 

rather than upon size or location of the primary growth. I 

Group "D", which showed five cases of metastases in 1 the lungs was 
again interesting when making a comparison with Group "B"; however, No. 116 
was of especial interest by virtue of the size and overall involvement of the 
lung: tissue. 

It would appear that even though the incidence of the primary growth 
does not vary from: the control groups, the degree of metastases does vary 
considerably, with, as has been stated, a more profound! metastasis in. Group "B". 

Again, all show the inflammatory condition regardless of the group and it is 
assumed that had the animals in Group "'D*' continued to survive they could well 
have caught up with Group "B". 

It is very difficult to say whether the cells in the secondary areas 
are transported through the tissues to the lungs, since in' every instance the 
primary tumor could be shelled out from its attachment to the thoracic wall. 

V.'hen the lungs were carefully examined, no evidence of adhesions were noticed 
during the' autopsy of any animal. The other question that comes to mind is 
that concerning methyicholanthrene itself. Does it exert its influence via. 
the circulation? This is difficult to prove because in ordfer to arrive at a 
satisfactory conclusion one would have to ignore any local application and; 
study l'ung response alone. Are these metastases true metastases? Naturally 
the question can only be determined; when a greater number of animals are used. 

Throughout this research the word METASTASIS appears quite consistently. 

Its use does not signify that secondary manifestations result from the primary 
lesions any more than the primary lesions could be considered secondary from the 
lung neoplasms. One can be specific and say that in many of the animals 
examined! squamous cell carcinomas and adeno-carcinomas were found! but their 
source of origin is undetermined!. Whatever characteristics the lung : neoplasms 
bear to' the skin neoplasms is difficult to evaluate irrespective of any similarity 
in the microscopic appearances. Another important point to consider is the 
absence in the research of a normal factor. 

# # ! # 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 


1003541473 










TOBACCO INDUSTRY RESEARCH COMMITTEE 
APPLICATION FOR SUPPORT OF RESEARCH' PROJECT 

Date: February 19, I960 


r Q&Urh 
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% 1. Name 1 , of Investigator: Christopher M. Martin, M. D. 


2. Titie: Assistant Processor of Medicine, and Director, 
Division of Infectious Diseases 


3. Institution and Address: 

Seton Hail College of Medicine 

24 Baldwin Avenue 

Jersey City 4, New Jersey 


4. project or Subject: INTERACTIONS OF VIRUSES AND : SUBSTANCES 

IN TOBACCO SMOKE CONDENSATE: 


5 * Detailed Plan of Procedure: 

It is proposed to study, in vitro and in vivo ,, the inter¬ 
actions of common human respiratory tract viruses aradi sub¬ 
stances present in tobacco smoke. It is planned to study 
specifically (1) the degree to which whole virus or infectious 
viral nucleic acid will bind substances in crude condensates 
of tobacco smoke; ('2); the effects in susceptible small 
animals and in tissue cultures of, respectively, virus alone, 
virus and concurrently administered smoke condensate, smoke 
condensate alone, andi virus pre-treated with smoke condensate. 

If clear-cut evidence of virus-smoke condensate interactions 
is obtained, or if various combinations of virus and smoke 
condensate induce unusual cellular necrotizing,, inflammatory,, 
or proliferative effects suggestive of synergism, then one or 
more of the following lines of investigation will be followed': 

(!) Fractionation of the condensate to> determine the nature 
of the interacting substance; (2) attempts to duplicate inter¬ 
actions using already identified components of smoke condens¬ 
ate (trace metals, nicotine, polycyclic hydrocarbons, 
aldehydes, etc.)'; (3) Attempts to block synergistic effects: 
(in' animals) by prior immunization of the animal against the 
virus involved. 


(A) Binding of Smoke Condensate: substances by Viruses in vitro: 
High titer suspensions of the following respiratory and oro¬ 
pharyngeal viruses' infectious for man will be prepared: 
Influenza A' and B; Hemadsorption Viruses Types I and II; 
Herpes simplex; Coxsackie Ag and Bp'Adenoviruses Types 1, 3? 
and 7; JHi virus;, Coe virus. Each will be equilibrated' at 
37° C, and at refrigerator temperature with solutions of 
crude smoke condensate, and the mixtures sedimented in a 
Spinco Model L Ultracentrifuge. The resulting sediments and 
supernatants will be examined and compared with those of 
unequilibrated control suspensions by paper chromatographic 
methods, spectrophotometry, spectrofluorometry, fluorescence 
microscopy, and. trace metal analysis of ashed aliquots. 

Similar binding experiments using infectious viral nucleic 
acid- of low protein' content will be performed. 

(B) Interactions in vivo.; 

The: effects of virus alone', of virus and concurrently admins 
istered smoke condensate, of smoke condensate alone,, and of 
virus pre-equilibrated with smoke condensate' will be examined: 
in the following systems: 
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Virus 

Influenza A 


Animal, 

Route of Infection 
Mouse,intranasal 


Hemadsorption 
Virus I & II 


Tissue Culture 
Monkey kidney. Chiek 
chorioallantois,Mouse lung, 
Human embryonic tracheal 
epithelium, lung, kidney 

Human embryonic kidney, 
Monkey kidney 


Herpes Simplex Mouse,intranasal, Human embryonic kidney, 

Hamster,intraoral trachea, lung 


Coxsackie Ag - Human embryonic kidney 

Coxsackie Bl Young adult mice, u " 11 

intranasal, intra- 
peritoneal 

Adenovirus —- Human embryonic kidney 


6. Proposed Budget: 
Salaries 

Expendable supplies 

Permanent Equipment 

Overhead 

Other 

Total 


1st Year 


2,000 

5,000 

750 

$I6,75o 


2nd Year 
3,000 
2,000 
2,000 
750 



7. Anticipated duration of work; 

2 years: April 1, I960 - March 31, 1962 


8. Facilities and Staff available: 

Facilities : Remodeling of the permanent laboratories of the 
Division of Infectious Diseases, located in the Center- 
Building of the Jersey City Medical Center, is proceeding 
well ahead of schedule. Nine rooms, encompassing 2100 square 
feet of floor space, have been assigned to the Division. 
Remodeling of 6 rooms (1600 sq.ft.> in the form of two 
offices, three laboratories, and a glassware preparation 
room., will be completed April 1, I960. Spacious animal 
quarters are available on top floor, same building. Equip¬ 
ment includes freezer, refrigerator, incubator, storage, and 
other tissue culture facilities; extensive fume hood space; 
centrifuges, spectrophotometer, automatic precision balance. 
Radioisotope equipment, chromatography equipment, and a 
muffle furnace will be purchased with fluids awarded in support 
of USFHS Research Grant E-3257 —see below. 

Personnel: Investigator, 2 technicians, secretary, glassware 
diener, and, starting July 1, 1 research fellow (one year) 
and two medical students (3 months each). 



9. Additional Requirements (Explanation of Budget Plan): 

(a) : Salaries ($6,000.-) - major support of one technician 

for two years. 

(b) Permanent equipment($7,000.-) portion of cost of 
Spinco Model L Ultracentrifuge ($3,000.-) and of Aminco 
Spectrophotofluorometer ($3,000.-). 
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10. Additional information (Including relation of work to other 
projects and other sources of supplyTT , 

(A) Relation of Work to other projects; 

The project proposed in this application represents a 
specific application of several broad concepts to be 
studied along fundamental lines under USPHS Research Grant. 
E-3257, "Transferrin-Virus-Metal-Carcinogen-DNA Inter¬ 
actions" , for which the Division of Infectious Diseases has 
been awarded for the first year of study.* 

Topics being studied under E—3257 include: 

(a) Nature: of the transferrin-sensitive reaction in 
viral synthesis. 

(b) Trace metals in virus replication and nucleic acid 
formation. 

(c) Physiologic intracellular function of transferrin. 

(d) Properties, mode of action of transferrin-like anti¬ 
viral compounds. 

(e) Carcinogen-metal complexes and their affinity for 
nucleic acids. 

(f) Carcinogen-binding by viruses. 

(B) Background of proposed study: 

Data developed in the past two years at Harvard Medical 
School and reported to the American Societyfor Clinical 
Investigation in May, 1959 indicate that transferrin (iron¬ 
binding protein) profoundly depresses the synthesis of 
viral nucleic acid by infected cells through intracellular 
binding of trace: metals other than iron (copper and 
manganese)1. Subsequent studies have demonstrated the 
intimate association of trace metals with viral nucleic acid 
chains; preliminary binding studies suggest that in the 
presence of trace metals viruses become extremely reactive 
chemicals, binding avidly to nucleic acids and to polycyclic 
hydrocarbons. 

These observations appeared relevant to certain disparate 
reports by others; Rous and Friedewald in 19*+V^ and Duran- 
Reynals in 1952^ described erratic synergistic effects 
between viruses and ; organic carcinogens. Many investigators, 
in attempting to produce lung tumors or chronic bronchitis 
experimentally, using tobacco smoke condensates, e.£. 
Leuchtenberger, C., et.al.(1956)^ have noted that most 
effects occur only after massive exposure to the condens¬ 
ates,. and that, in any event, metaplastic or other changes 
occur in a relatively non-reproducible way, not clearly 
related to intensity or duration of exposure. Again, in 
commenting on the carcinogenic properties of certain poly¬ 
cyclic hydrocarbons identified in tobacco smoke condensate 
in extremely low concentration. Wynder and Hoffman ? 
conclude that "initiating" or "promoting" substances must 
be invoked 1 or assumed to assign these hydrocarbons a major 
etiologic role in tumorigenesis, 


♦For background and details of previous studies conducted 
at. the Thorndike Memorial Laboratory, Harvard Medical 
School, kindly refer to our earlier grant request sub¬ 
mitted to the Committee, dated October 6, 1959, and to 
the copy of USPHS Research Grant Application E-3257 
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(C) Significance of Proposed Research ': 

The present study, exploring the specific relationship 
; y between tobacco smoke, common respiratory viruses,'and 
' inflammatory and proliferative disease of the lung is 

designed to examine the possibility that viruses may serve 
as vectors for delivering toxic substances in tobacco 
smoke to intracellular loci, thereby initiating or trigger¬ 
ing chronic disease. 

If such interactions can be satisfactorily demonstrated, 
they would carry the implication that chronic inflammatory 
or proliferative disease of the lung is preventable 
(through virus vaccines) and! that minute quantities of 
toxic substances in tobacco smoke are relatively tolerable. 


1. Martin, 0. M., and Jandl, J. H., Inhibition of virus, 
multiplication by transferrin, J. Clin. Invest., 

38: 1024, 1959. 

2. Rous, P., and Friedewald, W. F. The effect of chemical 
carcinogens on virus-induced rabbit papillomas, 

J. Exp. Med. 29: 511, 1944. 

3. Duran-Reynals, F. Studies on the combined effects of fowl 
pox virus and methylcholanthrene in chickens, Ann. N 1 . Y. 
Acad. Sei,, £4: 977, 1952 

4. Leuehtenberger, Cv et al. Correlated histological, 
cytological, and cytochemical study of tracheobronchial 
tree and lungs of mice exposed to cigarette smoke: 
Bronchitis with atypical epithelial changes in mice exposed 
to cigarette smoke, Cancer 11: 490, 1958. 

5. Wynder, E, L., and Hoffmann, D. A study of tobacco 
carcinogenesis: VII. The role of higher polycyclic hydro¬ 
carbons. Cancer, 12: 1079, 1959. 


Signature i ^ 

Director of Project 

/ 

Business Officer of Institution d r it" * 

Joseph Salerno, Comptroller, 
Seton Hall College of Medicine 
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TOBACCO INDUSTRY RESEARCH COMMI T T EE 
150 East Forty Second Street, New York 17, N. Y. 


Application for Research Grant 


Date: October 6, 1959 


1. Name of Investigator : Christopher M. Martin, M. D.# 


2. Title: Assistant Professor of Medicine, and Director, Division of 
Infectious Diseases 


Committee: 
Kotin, Chm. 
Jacobson' 
Reimann 


3* Institution Seton Hall College of Medicine 
& Address : 24 Baldwin Avenue 

Jersey City 4, New Jersey 



4. Project or Subject : INTERACTIONS OF VIRUSES, CARCINOGENS, AND NUCLEIC 

ACIDS 


Specific Aims : As a major corollary to virological 
studies described in USPHS Research Grant Application E-3257, "Transferrin- 
Virus -Metal -Carcinogen-Interactions, "* it is proposed to explore the 
several fundamental implications in the field of carcinogenesis arising 
from the "transferrin effect" on viral synthesis, as recently described 
by Martin and Jandl*. Specifically, it is proposed to study (l): the bind¬ 
ing of carcinogens and carcinogen-metal complexes to nucleic acids; and 
(2) carcinogen-binding by viruses and its relation to induction' of neoplasia. 


5. Detailed Plan of Procedure: 


A. Carcinogen-metal complexes and nucleic acids: 


Selected mutagenic organic carcinogens of varying degrees of metal 
affinity will be studied by equilibrium-dialysis and differential centri¬ 
fugation techniques, and their rate of binding to human DNA, RNA, cell 
nuclei, other cell fractions, and plasma proteins compared, in the presence 
and absence of chelating agents. Binding affinities in the presence of 
various trace metals will be studied, particularly those metals shown to 
be both nucleic-acid associated and carcinogenic (nickel, chromium). 


B. Carcinogen-binding by Viruses : 


The uptake of fluorescent organic carcinogens by viruses and by 
viral nucleic acid will be studied by the techniques noted above and a 


# Copies of Curriculum Vitae attached. 

* Copies attached. 
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variety of tissue culture and animal systems explored with a view to 
demonstrating the possible role of viruses or viral nucleic acids as 
vectors for the delivery of carcinogens to susceptible intracellular 
loci. Depending upon the results of in vitro affinity studies, various 
virus-carcinogen pairs will be administered to appropriate animal hosts, 
and the tumor-producing efficiency of virus plus carcinogen' separately, 
virus-carcinogen complex, virus alone, and carcinogen alone will be com¬ 
pared with suitable controls. Particular attention will be given to ‘ v ; 
respiratory tract viruses (influenza, adenoviruses, hemadsorption 
viruses),,. Tissue culture systems will include human embryonic kidney, 
lung, and tracheo-bronchial epithelium. For the present, animal, studies 
will be limited to mice and hamsters. 






Sources of tissues: 


Human embryonic tissues derived from spontaneously aborted 
fetuses up to k months gestational age, suitable both for tissue culture 
and for cell fractionation studies, will be available through the Obstetrics 
and Gynecology Department of the Margaret Hague Maternity Hospital at the 
Jersey City Medical Center. 


Metal determination techniques: 




See enclosed USPHS E-3257, page 5» 




6. Budget Plan: 


1st Year 2nd Year 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 15$ (l) 
Other 

Total 


$ 6,000 

3,000 

5,000 

1,350 


$7,000 

2 , 000 ' 

1 , 000 ' 

1,350' 


(l) Excluding permanent equipment item. 


7. Anticipated Duration of Work: 


2 years: January 1, 1.9^0 - December 31, 1961 


Facilities and Staff Available: 


January 1, i 960 - May 1, i 960 : Temporary laboratory in Department of 
Microbiology, Seton Hall College of Medicine, fully equipped to conduct 
virus research (freezer, refrigerator, incubator, storage facilities; 
spacious animal quarters shared by pre-clinical departments; adequate 
space for ultracentrifugation studies with Spinco Model L and for equi¬ 
librium dialysis studies; inadequate space for metals analysis studies). 
Permanent laboratory facilities (estimated cost $39,000) under construc¬ 
tion at this time. ,••• •• .. - 
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June 1, i960 - December 31, 196l: Permanent facilities in the Jersey City 
Medical Center completed, consisting of 2 virology-bacteriology laborato¬ 
ries; 1 chemistry laboratory with 12-foot fume hood, extensive bench space, 
centrifuges, spectrophotometer, automatic precision balance, plus equip¬ 
ment applied for in USPHS E325T• 

Personnel: January 1, 1959 - June 30, 1939 - Investigator, 2 technicians, 
secretary, glassware diener. - 

July 1, 1999 - December 31, i960 : Investigator; 2 Research Fellows 
(Dr. Clyde Wu - present address: Boston City Hospital, Boston 18, Mass.; 
Dr. Regina McCormack - present address: University of Virginia Hospital, 
Charlottesville, Va.); 2 technicians, secretary, glassware diener. (Bulk 
of support for this group to come from USPHS E3257 and 2 USPHS post¬ 
doctoral fellowships.) 


9. Additional Requirements : (Explanation of Budget Plan) 

1) Personnel - $13,000 - major portion of salaries of 1 technician and 
secretary for 2 years. 

2) Permanent Equipment : $5,000 - including portion ($3,000) of cost of 
Spinco Model L Ultracentrifuge and of Zeiss Spectrophotometer ($2,000). 

10. Additional Information (including, relation' of work to other projects and 
other sources of supply): 

A. Background of Studies : 

The proposed studies of virus-carcinogen^nucleic acid interac¬ 
tions represent a logical extension of increasing evidence that (l) Viral 
nucleic acid is an extremely reactive substance, chemically; and (2) Viral 
infections can be viewed as repeated assaults on the basic cellular 
genetic apparatus by mutagenic substances. 

The long-term implications of such repeated interactions of cell 
and virus nucleic acid, interactions which occur primarily in youth - the 
period of rapid cellular growth - have barely been studied. 


B. Previous Work Done on This Project: 


See USPHS E3257, pages 8-9. 

C. Results Obtained by Others: 


The large body of evidence that viral nucleic acid is the compo¬ 
nent which endows viruses with cell- (and nuclei-) invasive properties 
has been' reviewed by Colter (l). The most striking recent demonstration 
that the nucleic acid of common human enteroviruses possesses such prop¬ 
erties, which the protein components merely modify, has been reported by 
Schaffer and Mattern (2). . , ,, •. h_\. rV 
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Following the fundamental studies of Zinder and Lederberg ( 3 ) 
on transduction in Salmonella, many workers, particularly in the field 
of bacteriophage, have demonstrated the mutagenic properties of viral 
nucleic acid; these data have been reviewed by Luria (4). The indirect 
evidence gathered by Lederberg ( 5 ) supporting the concept of such phe¬ 
nomena occurring in animal cells has been extended by Benzer (6) and 
received striking support from the studies of Ebert ( 7 ) who has demon¬ 
strated the ability of Rous sarcoma virus to act as a vector in carrying 
exogenous, genetically active tissue DNA into chick embryo cells. 

The intimate association of trace metals with nucleic acids has 
recently been quantitated and partially defined by Wacker and Vallee (8); 
studies by several investigators on the effect of trace metals and of 
chelating agents on the integrity of nucleic acid chains and protein- 
nucleic acid bonds in nucleoproteins have been summarized by Kirby ( 9 ). 

The mutagenic properties of chemical carcinogens, first demon¬ 
strated by Tatum in Neurospora (10), have since been aaqply confirmed; 
progress in relating carcinogen action to alterations in specific gene 
loci has been reviewed and extended by Barratt and Tatum (ll). 

Scattered evidence for metal-carcinogen' interaction has been 
summarized by Furst (12). Although suggestive evidence of interaction 
and synergism between viruses and chemical carcinogens was adduced as 
early as 1944 by Rous and Friedewald ( 13 ) and in 1952 by Duran-Reynals 
(l4), there have been no published systematic studies of such inter¬ 
actions in biochemical terms. Stanley (15) has speculated that mutagenic 
carcinogens might induce neoplasia-stimulating, properties in otherwise 
innocuous viruses or proviruses present in cells in the carrier state. 


REFERENCES 


1. Colter, J.S. Nucleic acid as the carrier of viral activity. Chapter in-- 
Progress in Medical Virology ,. Vol. I, Ed. by Berger, E. and Melnick, J.L. 
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3 ,. Zinder, N.D., and Lederberg, J. Genetic exchange in Salmonella. J. Bact. 
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7. Ebert, J.D. (Carnegie Institute, Baltimore) Studies on Rous sarcoma virus. 
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protein. Biochem. J. 66: 495; 1957• 
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13. Rous, P. and Friedewald, W.F. The effect of chemical carcinogens on 
virus-induced rabbit papillomas. J. Exp. Med. 79: 5H; 1944;. 

14. Duran-Reynals, F. Studies on the combined effects of fowl pox virus and 
methylcholanthrene in chickens. Ann. N.Y. Acad. Sci. 54: 977; ^-952. 

15. Stanley, W.M. Relationships, established and prospective, between viruses 
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D. Discussion : 

Significance of this Research : 

Persistent failure by many investigators in many systems to 
isolate a human "cancer virus" necessarily raises the question as to 
whether such a virus exists at all. On the other hand, there is abun¬ 
dant evidence, both in animals and in man, that a large number of chem¬ 
ical carcinogens will induce neoplasia. At the same time, however, 
efforts to demonstrate the etiologic role of proven environmental car¬ 
cinogens in induction of neoplasia in man are in virtually all instances 
(G.I. tract, lung, liver) 1 open to the objection that while experimentally 
exceedingly large doses of carcinogens are required to induce cancers, 
each of the suspect environments (artificial food dyes, industrial fumes, 
gasoline f um es, cigarette smoke, etc.) contains exceedingly minute quan¬ 
tities of carcinogen. 

The present study proposes to explore a relatively plausible set 
of conditions, susceptible to controlled experimental analysis, which 
might square the negative virologic data and the discrepant carcinogen 
data; i.e., that minute amounts of carcinogens - not ordinarily of muta¬ 
genic significance - may induce neoplasia if bound to any of several 
common viruses - not ordinarily carcinogenic - and thereby delivered to 
the chromosomes of cells the virus invades but does not destroy. ' 
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The evidence that such interactions can occur is summarized 
above. If true and widespread, these interactions would carry the 
implication that neoplasia so induced is preventable (through virus 
vaccines) and that minute quantities of environmental carcinogens are 
relatively tolerable. 


Signature /s./ Christopher M'. Martin, M.D. 

Director of Project 


/b ./ Charles L. Brown, M.D. 
Dean 

Seton Hall College of Medicine 
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R: REDACTED MATERIAL 




BORN: 


CHRISTOPHER MICHAEL MARTIN 

REDACTED 


PRESENT ADDRESS : 

MARITAL STATUS : 

EDUCATION AND DEGREES 


REDACTED 
REDACTED “ 


19^9 A.B. Harvard. College 

1953 M.D. Harvard Medical School 


1953- 54 

1954 - 56 


1956- 57 

1957- 59 

1959- 


POSITIONS 

Medical Internship, II and- IV (Harvard) Medical Services, 
Boston City Hospital 

Senior Assistant Surgeon, U.S. Public Health Service, 

National Institutes of Health, Laboratory of Clinical 
Investigation, National Institute of Allergy and 
Infectious Diseases, Bethesda, Maryland 

Assistant Resident, II & IV (Harvard) Medical Services, BCH. 

Research Fellow, Thorndike Memorial Laboratory, Boston 

City Hospital, Infectious Diseases Division, Maxwell 
Finland, M.D., Director 

Assistant Professor of Medicine, and Director, Division 

of Infectious Diseases, Seton Hall College of Medicine, 
Jersey City, New Jersey 


MEDICAL SOCIETIES 

redacted 

HONORARY SOCIETIES AND SPECIAL AWARDS 

redacted 

REDACTED 


PUBLICATIONS - - - - '• /•’ -/r 

1. Martin, C»M., Cha pman , S.S., and Eaton, M.D. Concentration and purifica- •> ■ ^ 
tion of influenza virus, using zinc salts. Abstracts, Soc. Amer. ... % .i.', 
Bacteriologists, 54th Annual Meeting, Pittsburgh, May 6, 1954. 



Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 


1003541484 



Christopher Michael Martin 




- 2 - 


2« Martin, C.M., Gordon, R.S., and McCullough, N.B-. Acquired hypogamma¬ 
globulinemia in an adult. Report of a case, vith clinical and 
experimental studies. New Eng. J. Med. 254 : 449, 1956. 

3. Martin, C.M., Gordon, R.S., Felts, W.R., Jr., and McCullough, N'.B. 

Studies on gamma globulin. I. Distribution and metabolism of 
gamma globulin and antibodies in hypogammaglobulinemic patients. 

J. Lab. & Clin. Med. 49: 607-6l6, 1957 • 

4. Martin, C.M., Waite, J.B., and McCullough', N.B. Antibody protein 

synthesis by lymph nodes homotransplanted to a hypogammaglobu¬ 
linemic adult. J. Clin. Invest. 36 : 405-1+21, 1957 . 

5 . Martin, C.M., Bronstein, E., and Dray, S. Agammaglobulinemia: 

Clinical Staff Conferences of the National Institute of Health. 

Ann. Int. Med. 47: 533-543, 1957* 

6 . Martin, C.M., Kunin, C.M., Gottlieb, L.S., Barnes, M.W., Liu, Chien, 

and Finland, M- Asian Influenza A in Boston, 1957-1958* 

I. Observations in 32 influenza-associated fatal cases. Arch. 

Int. Med. 103: 515-531, 1959- 

7. Martin, C.M., Kunin, C.M., Gottlieb, L.S., and 1 Finland, M. Asian 

influenza A in Boston, 1957-1953* II- Severe staphylococcal 
pneumonia complicating influenza. Arch. Int. Med. 103: 532-5^2, 
1959- 

8 . Martin, C.M., and Jandl, J.H. Inhibition of virus multiplication 

by transferrin. Paper No. 26, Proc. 51st Annual Meeting, 

American Society for Clinical Investigation, Atlantic City, 

N.J. J. Clin. Invest. 38 : 1024, 1959- 

9 . Okun, M., Baler, S., and Martin, C.M., Histopathology of ECHO type 

9 virus infection. In preparation. 

10. Kibrick, S., and Martin, C.M. ECHO type 9 virus epidemic in 

Boston, 1958 - In preparation. 

11. Martin, G.M., Jandl, J.B., and Finland, M. Transferrin and infection. 

I. Transferrin levels In agammaglobulinemia; Antibacterial 
properties of transferrin. In preparation. 

12. Martin, C.M., Jandl, J.E., and Finland, M. Transferrin and infection. 

II. Inhibition of virus multiplication by transferrin. In 
preparation. 

13 . Martin, C.M., and Kinnamon, A. Transferrin and Infection. III. 

Antiviral properties of certain metal-binding compounds. In' 
preparation. 


GRANTS AND FELLOWSHIPS 

USPHS E-I 695 (Harvard) 1957-58 — Co-investigator (Maxwell Finland, M.D., 
Principal Investigator):. 

USPHS E-I 695 (Cl) (Harvard) 1958 - 59 -- " " *' " " 

Research Fellowship of Medical Foundation of Metropolitan Boston, Inc., 
1958-59* 

USPHS E-3257 — Application submitted July 1, 1959: "Transferrin-Virus- 


Metal-Carcinogen-DNA Interactions", Assigned to Virology and 
Rickettsiology Study Section; Activation Date requested: 

June 1, i 960 . 
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f Name'of' Investigator^ 2 ! Work- 

"'. • -"_ - . m ytatrs . 

teofard E. S3*D*» XUS*, F*A,C»P. 

i title;'’’ 55 Staff'AvaiiaWe: ... 

Ai AttendT* lHn^lclift7Deftk7ftVtefti477tej^r?vm<H^ l?rt«»v7:Y&» 1 it*r 


‘.„v . 5 ;*; instructor; in; m&cim ;• state w&y*mty Df Hew York,' Collage of l&dicine 

-3? lns'tHut!*t'Jfs||f Yorfe’CltYiV' T*'* - **> *»**' 

■'.C) ■ to&'XMr&s.t'MZVV'-ihaa c, S« i*«asa>,. i;fedit .|s the Maimenldet 

.,!fc.»tv<w SrfSSa^ wa. 

University of New York* College of Medicine at Mew York City, Brooklyn, Hew York 

7 t; . '■*. "■ - ’ • r ' ’ " :: ... 

* 4. Project or Subject: ! . 1 .-. '■*•*■; ... *. . Mi ;■ . ‘ 1 -j-- 

V* > - j , ■ i ‘ ^ ‘ '■.'••■« . ' ■;■ , , 

...,. ® wh»th«r there is on abnormal steroid pattern in the tobacco patient 

7V(, cceparad with 5 Suitable controle, * 

. 2^ pathways of coBqxmnd I and Compound F in cancer 

v -: patients/heart-' disatae patients, tobacco" users, and. normal. controls* 

3* To dot9imliw whather Aldosterone IS a normal or abnormal motabollc of E and F* 

4*’ 'to dataradni whether the presence of an abnormal functioning liver is related 
; to the production of Aldosterone* 

■ D'efaTtey'Pla ! n'6f Trbeedufe'^UsVreyerse side if additional spate'Ts" neeiJed);^'' source* d{ tgpplyi; 

iK‘ - 5 7 :“■■*:. '7- -V? ■ • 'y ' . ‘ 'r v 1 'v'-'v - r'*'-r ''. "‘.v;! ^77: 1 - -7. ■,; 

; t Dofcrtnetf has^atablishN thst r iir«bftbif»iv^•teroid'patierii caA he Remonstrated 
Pv’ln the urine of eame patients well in advance of the clinical detection of cancer* 
.’'r./ltJAs also been demonstrated that compound E and F may have ameliorating effects on 
the biology of certain tumors* Thus it appears certain that steroid metabolism is 
/ in some nay intimately associated with the problem of neoplasia either causally or 
subsequently* 


It has also been demonstrated that Aldosterone may be found in the urines of 
patients with congestive heart failure* Ho similar studios are available in the 
7 cancer patient* In addition, there is no information to our knowledge about the 
metabolic pathways of compounds E and F in the cancer patient, the heart disease 
patient, and the normal, with particular reference to the use of nicotine* In 
addition, the poseibility tret an abnoraal steroid metabolism may exist has only 
been briefly studied* The possibility that Aldosterone may be part of an abnormal 
steroid response of the host either endogenously or in response to exogenous steroid 
has occupied our time and efforts for the past year* Ha have been able to set up 
..idiet*successful analytical chrcoatcarapto for the ^eparaticn* of coanounds a and F, 

J* W^-^^siwhyiiro'l 1 * In addition, chromatographic systems for the 
■ M& separation o< Aldosterone j.and Cccpound E have been developed* Bioassay studies in 
Adrenalectcoized animals are in progresi* ,w of r ~ t ^r^-^-; :— -- -- • / 

•7 V :: ; , *. ' ...• 'r ' .. ' - ' / \ 

v Appropriate patients, refitcting the presence or absence of a positive tobacco 
„ history, presence or absence of cancer or heart disease will be adoitted to the study 
beds of the Medical Services of the Malmonides Hospital of Brooklyn* Twenty-four 
hour urines will be collected, and plasma saaples wlll be almultaneously prepared* ( 

Baseline excretions of compounds E and F, TetrohycLro E and F and 17 Ketosterolda ; 

:Source 7 https://www.industrydQCuments.ucsf.edu/docs/tfvm0000 
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will ba &Uve&&4 by papas slweeotAldcnttoroiio ld.ll then ba tMspiivM 
dhw6»tt£r«pfcii&Uy fm conpeyMi 15 &M th$ IIml of tb$ foaaor 

will be £#v* % btaassay of iho auatd in the edr^lettfesteog Sit ageisot fcOGA 
Ottosrda* 


C*rt3Usrw and fyibfeenrUteno trill b* edainlst«r«d orally In InemsiRg 4§«s#§ 
to suiUhU g»tt&iU* Urinary timid Mtciotta** and 9bSiHgng#» pl&fm lovels - 
of 17 Bydrta^«atl«eidO «dU tosn* ilurw tis» a osafc* Data Kill b* collects to ] W 
dotcttsto th* tssswnt of steroid **erst*d f eamto or oonjo^sto* 

■ ' -■■-•■■ ■ • • ;Vv 

Hood to urinary cedussa, ehierldo# to toy wdlght itlU tw jataatnotf dally* 

If and «b*n toas accurst usims tdU again W stwolsd % poper thmstogrsphy for 
the pn&vata of Mdetlaxorw* If the latter It fcto, fuirthar studies on livir V 
function teiU bo perfer»*f by usual laboratory &*tto* and by biopsy tor ev«r 
possible* 


The hiechoetol results In relation to netsboUo pathways and ttotatl 
steroid focsstioft will be rested In th* light of tfc* paU«f*t*a history tdth regard 
to saotin^ or nQmecsaldUsg* Th* oholco of patt&nt* dU be xade let ouch o foshlsa 
oo to provide • fiuittthitf control series* «•§* ratico* fenaioi* a&e&ers end ne*r» 
sackarj, it should bo «nph»s|*«<t at IMS point that one of the patients that 
Pcbrimx reported on nkmemX steroid in scvsswt of eUaitcl caace? m* 0 patient 
with ctreircssa of the lung* this disease will bo the first of the typo of cantor i i 
that sill fee ffcs&sil In the tov# protocol* 
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.•■'(. , •• ' .f *•*•••:''• ■'... •- </ •< v.;,V v.. 

Spurce;-http^ 




'• •' ^ * f .\V-i' 
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: ; r. > 






rcv,i 


<*•> 


iV*. --■ v« 'i ■;■ '>;':* ?-•-• i 

^ . 6 Budget Plan: • •>* -> tat t> 2 *-s ■> ’ '- . ' : . 

•Tpcludes CASI and Group Insurance .; \ Salaries CTWO Technicians) 

’"^pr 1 full time employe®* V ' . Expendable Supplies . ' , 5 

•; " v; — * : ; '* • * ‘ 1 11 "• ■* . i. Permanent Equipment 

>/,^ r ^\'£'•*•'* . ;\y V'V* v 'A-y- t '‘>f —V.:' ■■■* £ »■*. ?O verhead - -r^*- ( 8 . 17 *) 


: r.Vr‘' r 4 ■-' r -• *“i '■• •* . . 

s-. ; yw&tefr:. 

■ * < ' v' J ->* y- 

Per Annua .-.* 

*_1. 7,872,00 
^2.400.00 ■$*&'£ 

425.00 * - 


•** For support of two beds, if monies 
are available. 


Other 


874.00 -r 
500.00 (travel) 


Due 


• K 


Total 

/simyzs 


$12.071.00 
** $7,300.00 


4 . 4i yi yr 


7. Anticipated Duration of Work: 

’ ■ £ • Two years 




;) 


Usmi# K. IWfc* 

8. Facilities and Staff 1 Available: 

A) Modern research laboratories, including chromatographic equipment, Beckman 
Spectrophotometer, Hood spac e. Cent rifuge, and Flame photometer. </& Ckii*ieai, 

B) Research Aaristant with-Jr8T7 4 * : v ^ .«**'&> ti 

C) Research ConsultantiySforman Heissman, Ph.D, Research Chemist to the Maimonldes 
Hospital and Director of Chemistry Laboratories at Maimonldes Hospital of Brooklyn. 


Vitaly of Ji«af 'fam* 


i- 7- 


*• -.v ^ >’f?3 Ycsfc 


J 


.1 *• 


i..‘> s v* 5UbttKii ‘ 

9. Additional Requirements: , 

■One additional' 1 junior technician. vfc *&&***&■ *%**{#.& jptera \0 
‘Support for‘expendable supplies. 

Assumptibri of present assistant 9 *-'salary#' X '•■iv'- '<&#*■*<*■: v •>:$ 

** The-support, by grant of two'beds would greatly facilitate adsission of the 

necessary gross section of patients. »h aiss^i***.&>**•«•<.«• : 'i f# 

■ . H, rim /4i4:^V^i«ai i ■ 

10. Additional Information (Including relation of work ,to other projects and other sources of supply); ■ : ,. ;; 

/toilet? of; tW»* »1 ddd|}icc$i $>jte »s tvidopT; : : / i > f , v,. 


/V-j 

j j ’.'.i.. 



. . .. . . _ _ , _ >•■ W- .- - - . ... , _ . .. , , _ _ .- •. 

»lm b&4 imt c.iwxyntri &W taw 

y.-c WjU$'i t uwzti %1 mv H R-vz-thia ?:&% in 

%■* mm* ^ly m nv^.usU '$&#&&%.% r,$ . 

cvj86^ji-.nU-/a 

' .It hi4 niw %tm Ai<5c.«fttt*fRt i/*y h-» tsvm. lv 4^? %*■$>&$ *5 ■ 

ipstSeftts isdtH cwxtualiive hosMf. a.feiiztr Mudl.^a a.“i ?,* flwi - r, -V ; ' ; 

c«sr.sr patiaak* la addition* ./la i/u’^asiitca in our krr.^^iei* : 

heta^Uc *ti cwpawift. )l ? iA the crncer patinat* sir* • 

piti««rte, and the hwti*!-, with f tail ami®? raferansu id- the vjt-e of % 

• adeiUmh, tbt t»V' ttsi -s»siy 

aiisdltcU poafiHUty tfeet-Ald^itsroat »»y be >f.r$ qi rut .liswatl 
rttsptytAe »f Irivi hut a H>.er. jy $* 1ft rz4p««4« U Attid 

i‘.t» xiTia fcod for tft»* y«cr* He have to ujp ' 

j f , .1 ... . tli« •?.«.isara*.i<riS of ttt&txM's -;; 1", 


>' 


Approve d , , -.. . .- 

®^* n * ;9f i New Y^rk^, .?* thra.niejtt.tMe c^'ifcsK* fw* thd 

College qf^M^dici^ u |t ; JW. f Xqrk^iyp.S Cia'giaULSignature L^S d2M»lS^l±£a. ZJL2*M££ liMlthi n in 
'y ff4<»etar4^« G*iSV*\i. aw t» Director of Project 


t ' : ■■ ■ . _ ■■ • ■• V 

sfkffc** ?/ h pcO'iiive’ tobacco 

■till ha v ; © tfcw &t)Bdy 

is-Thy of fiw ^eite,)l of that A*. u*gwtga 2 •r 1 * -i--.f i r 

&HW HHm* till h* ftftd yUkTsA Busi n e ?. s .Q fficer 4 .?f AaMWion.^mvco-ity prv.'ixjttd* 

^.rtpstitfna of stawes^tsfei £.ktd : F* TAruhydra 2 ,ana LsM'/Wn^^tarvilai- 
Source: nnps://www.inaustrydocumenis.uCsT.eciu/aocs7tfvmu{jD0 


t *■ . Apprcpjri^* fJiti'VWtA,: rif.lectif:VQ the pz'Uhvr.mt or 

| 1 ’; ' fvi^vry, p.ro«wiic* -vt nf ^hicr <w hsari till 

{ 4^-flrSi'j If wil 9rri4«k*4 r 'JftI ft **?■* 
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'\\T • ISO EAST FORTI SECOND STREET 

■■ z ws£ 

5• ""''/-••.'' ■YnY Application for Research Grant ^'• • / ,/. '••<" ' '' ;; .' J - - : ;v : ; J 

. : <■ .-■■ 

. '*/"■•'•:; ■ - Date: November 2% 1958 

1. Name of Investigator: James G. Miller, M.D., Ph.D. 


- • > V <A ? 1 * 

' i ’K':' 


2. Title: 


3 , Institution 
w*!' Sc Address: 


Professor of Psychiatry and Psychology, and Director, Mental 
Health Research Institute 

University of Michigan 
Ann Arbor, Michigan 


4. Project or Subject : The behavioral effects of smoking under stress. 


Y/i.A.Y?\Y •• • -•• . •- • , - . , • 

• >* y- 

5 . Detailed Plan of Procedure (Use reverse side if additional space is needed) 1 : Only a 
YVecise Knowledge of all aspects of the smoker’s reaction to cigaret smoking' will allow for 
an effective evaluation of his overall benefits or losses. This experiment is proposed to 
make an objective behavioral examination of cigaret smoking’s possible psychological effects 
which allow smokers to cope more effectively and more enduringiy with difficult, stressful * 

, situations. ,. ■. . ''V ■ y •; / . 

Experimental Design : Heavy smokers (2 packs or more a day) and light smokers (1 pack or less 
a day): vil_L~ be tested, each subject used as his own control in a balanced design, for the ‘ ' 

effects of normal smoking and of cigaret-deprivation on performance under stress. The stress 
situation will be a suitable modification of apparatus used successfully by Rodnick, Ferguson, 
and Holliday, Dille and Duffy, both in eliciting stress reactions and in demonstrating 
tranquiliaiag, effects of some of the new, psychoactive drugs. Essentially,, while under controlled 
presentation of stresses (shocks, airblasts, loud noises) and threatful anticipation of these 
stresses, the subject is asked to perform continuously at a task requiring,rapid and fine 
coordination ( e.g. , tracking a moving target). 

‘ Yyi Twenty subjects will be tested ib each group: (a) 20 he*vy smokers, and (b)' 20 light 
smokers. Each subject will be seen and tested twice, at the same time on both days, with 
an interval of 1 to 3 days between test sessions. A test session will consist of the 
following: (a) training to a level of steady performance on'the apparatus; (b) a baseline 
determination of performance; (c) a tvo-huur cigaret-deprivation period, during which' the 
•subject will be forbidden cigarets; (d) the strcs 3 -testing sessions Ou one day the subject 
will be allowed to smoke one cigaret immediately oefore the stress-testmg session and during 
breaks in the session; on the other days, he will not. ^ • .».■ ,. ' '• 

-• .... ■ h, 

Data Analysis: Overall performance, accuracy, errors, and type of errors are all measured 
in the stress test. The group groups will first be compared for baseline performance. This 
Yill allow for characterizations of the two populations from which these groups are samples* 
Changes in performance under the two conditions— deprivation and smoking— will be computed 
for each individual. The significances of the differences in these changes will be tested ■ 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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(by t-tests for correlated means, using the IBM 650 electronic computer) for 
each of the groups taken separately and (if there is no significant difference 
between the two groups) for all smokers combined. 

6 . Budget Plan: 


Salaries $ 6,100 

Expendable Supplies 100 

Permanent Equipment 900 

Overhead 2,500 

Other (subject fees) 400 

Total $10,000 


7. Anticipated Duration of Work : Six months, from receipt of grant until completion 
of the written report of results. 


8. Facilities and Staff Available : Adequate testing space available in Ann Arbor. 
An experienced electronics engineer and staff of technicians will be available as 
necessary for help with the apparatus. We also have access to an IBM 65O computer. 
Several stress test apparatuses have already been built and pretested with psycho- 
active drugs, and these will be available for pretesting and use, if indicated, in 
this experiment. Leonard Uhr, Ph.D., Research Associate, Mental Health Research 
Institute, will act as co-investigator. He: will be assisted by several research 
assistants who are currently working on behavioral experiments with psychoactive 
drugs. 

9. Additional Requirements: None. 


10. Additional Information (including relation of work to other projects and other 
sources of supply) : Dr. Donald G. Marquis, Ph.D., formerly at Michigan and now' at 
the Social Science Research Council, will act as consultant to this project. Dr. 

Marquis has discussed with Dr. Clarence C. Little the type of behavioral experimentation 
that might be fruitful for testing, smoking, effects, and this proposal has grown out 
of these discussions. 


We have been engaged for several years in continuing research on psychoactive drugs 
including Miltown, Compazine, Suavitil; on an antihistamine, Theruhistin; and on alcohol, 
and have developed a number of instruments and techniques for behavioral testing of 
patients under normal conditions and under these drugs. 

Check should be made payable to the industrial consulting organization through 
which we work. Behavioral Science Research', Inc., and mailed in care of Dr. James 
G. Miller, Director, Mental Health' Research Institute, University of Michigan, Ann 
Arbor, Michigan. 


Signature /s/ James G. Miller _ 

Director of Project 

/s/ John Bouthilet _ 

President, Behavioral Science 
Research, Inc. 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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Epidemiology, Statistics and Psychosomatic 
Committee: 

Dr. Wilson, Chairman 
Dr. Cattell 
Dr. Little 
(Dr. Tagiuri) 


TOBACCO INDUSTRY RESEARCH COMMITTEE: 
150 East 42nd Street New York 17, N.Y. 

Application for Research Grant 


#285 

cf. # 220 ' 
Activated 6 / 1/59 



Date: May l 6 , i 960 


1. Name of Investigator: James G. Miller, M.D., Ph.D. 

2. Title: Professor of Psychiatry and Psychology 

Director, Mental Health Research Institute 

3 . Institution The University of Michigan 

& Address: Ann Arbor, Michigan' 

h. Project or Subject: "The Effects of Smoking and Deprivation of Smoking, on 

Information Processing Ability, Arousal and Autonomic Correlates." 




5. Detailed Plan of Procedure: 


A study just completed by Srivastva and myself has shown' certain' positive 
findings. Light smokers showed significantly less anxiety than either heavy smokers 
or nonsmokers, but nevertheless heavy smokers carried out behavioral tasks better than 
light smokers. There were significant differences in autonomic responses, the light 
smokers having higher Galvanic Skin Response scores under various experimental 
conditions than the heavy smokers, suggesting that the autonomic nervous systems of 
light smokers might be more responsive than' the heavy smokers'. 


We propose to follow up suggested clues in 1 this investigation by a further 
research'. This research would center around a new electronic apparatus recently 
designed and: constructed by us called the IOTA (Information Overload Testing Aid). 
With this apparatus it is possible to measure the rate at which information can be 
handled by an individual under various conditions, such as while smoking and while 
deprived. Furthermore it is possible to alter the monotony in 1 the information tO'be 
handled by the subject in order to determine whether in monotonous situations the 
individual's arousal falls, causing him to make omissions or errors or to delay his 
responses. 




Recent work using information' theory mathematics has suggested arousal 
may be a function of the monotony or variability in a stimulus situation.. It is , 

probable that the level of arousal is related to function of the reticular activating : v’ 
system of the nervous system^ and may be related to the level of the Galvanic Skin "'Sit 
Response. v, •; • . . . . 




* * % S, 




c ' S> Q ^p § : H 
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The purpose of this research then would be to determine the information! 
processing capacity of individuals while smoking and after prolonged deprivation, 
as well as their accuracy and efficiency under these conditions. The amount of ' 
the monotony in the task would be varied, so that the subject’s state of arousal r 
would vary. We would test the hypothesis that while smoking smokers maintain a 
higher level of arousal, so that, there is an increase in their information 
processing capacity and in their general work effectiveness. We would also test 
a second hypothesis that this increase in arousal is related to a higher level of ^^£5 
Galvanic Skin Response. • ,.-vv.„ v i 

"* t S’!''V—*/ 

Experimental Design : The subjects would be a group of regular heavy ' 
smokers. They would be trained to operate the IOTA apparatus and their baseline 
Galvanic Skin Response would be determined under normal conditions after several \... 
hours without smoking. They would then be given a capsule of nicotine or a • 
placebo before undergoing a repetition' of the test. The amount of nicotine in 
the capsule will be so regulated as to. provide a definite nicotine effect in 
smokers of the same order of magnitud and duration as that which would be 
obtained by smoking a cigarette with deep inhalation. The tests would be given 
at. the appropriate period of time after ingestion of the capsule to assure a ; 
peak nicotine effect. If the effect wears off too rapidly, the tests will be Skp'JrS 
given on more than one occasion until they are all completed. • - 




The tests administered on the IOTA apparatus would vary in degree of 
redundancy or monotony in the stimulus and the amount of monotony in the external . 
environment would also be altered as an independent variable. ' 

Changes in performance and in Galvanic Skin Response under the two 1WS 

conditions, deprivation and smoking, will be computed for each individual and for : 
the group. The significance of the differences in these changes will be tested, . 
using our electronic computer. 1 


6 . Budget Plan: Salaries (including fringe benefits) 6,250 

Expendable Supplies 800 

Computer and computation service . 750 * “ , " 1 . 

Subject fees . ioo / • 

• -• Overhead (33 l/3$) 2,733 

Total $ 10,933 ■..-1 

7. Anticipated Duration of Work: Eight months from receipt of grant until 

completion of the written report. 

8 . Facilities and Staff Available: Adequate testing space available in the new 

Mental Health Research Institute in Ann Arbor, Michigan. Electronics 
engineer and technicians available bb necessary to maintain the apparatuses. 
We have access to an LGP 30 computer. The Principal Investigator will be 
assisted by several research assistants currently working on other 
behavioral investigations, including Mr. Kent Marquis, q 

:: ' , © 

9. Additional Requirements: None ........ .. ,, - 1 . ... ■ .,v- C2 






tps^/A/v ww. inciti 









10. Additional Information: 



This research design is developed after consideration of the findings " 
of our previous study on which we have submitted a report to you entitled . 
"Performance, Personality and Physiological Correlates of Smoking as Related to v 
Stress." The IOTA apparatus is a new model of a device bp^ed on previous research 
by us- outlined in the attached reprint "Information Input Overload and Psycho- 
pathology." These two recent investigations are part of a continuing program' of 
study of behavioral effects of drugs, alcohol and tobacco. 


i; I 

Mib 


The check for support of this research should be made payable to the 
industrial consulting organization through which we work, Behavioral Science 
Research, Inc., and mailed in care of Dr, James G. Midler, Director, Mental 
Health Research Institute, The University of Michigan, Ann Arbor, Michigan. 



Signature James G. Midler _ 

Director of Project 










Soyfce: https-://www. i ndu st.ry'docuifie nts. ucsf. edid/doCS/ifvmDO'^O 
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Epidemiology, Statistics and Psychosomatic 

TOBACCO INDUSTRY RESEARCH COMMITTEE 

Committee: 

150 East Forty Second Street 


Wilson, Chm. 

Little 

New York 17, New York 

#284 

Cattell 



(Tagiuri): 


Cf. #220 

Application For Research Grant 

Activated: 6/l/'59 



Date : July 12, i 960 

1. Name of Investigator; James G. Miller, M.D., Pb.D. 



2. Title; 


Professor of Psychiatry and Psychology, and Director 
of the Mental Health Research Institute 


3 . Institution & 
Address: 


The University of Michigan 
Ann Arbor, Michigan 


4. Project or Subject: 


"The Effects of Nicotine on Behavior, Under Stress 
and Normal Conditions, in Smokers and Nonsmokers." 


5 . Detailed Plan of Procedure ;’ 

A study just' completed by Srivastva and myself has shown certain' positive findings. 
Light smokers, showed significantly less anxiety than either heavy smokers or non- 
smokers, but. nevertheless heavy smokers carried out behavioral tasks better than' 
light smokers. There were significant differences in autonomic responses, the 
light smokers having higher Galvanic Skin Response scores under various experimental 
conditions than' the heavy smokers, suggesting that the autonomic nervous systems of 
light smokers might be more responsive than the heavy smokers'. 

We propose to' follow up this research by a further investigation to determine the 
behavioral effects of nicotine ingested orally upon performance in a series of 
behavioral tests. 


Thirty or more apparently normal; subjects will be used divided equadly between 
smokers and nonsmokers. Before each battery of tests the subject will be given 
a capsule of nicotine or a placebo to be provided by the Tobacco Industry Research 
Committee. It is understood that the amount of nicotine in the capsule will be a 
reasonable quantity to provide definite nicotine effect in smokers, and yet not 
enough to nauseate or otherwise incapacitate nonsmokers. At the appropriate 
period of time after ingestion of the capsule to assure a peak nicotine effect, 
the subject will be given a battery of behavioral tests. If the nicotine effect 
wears off too rapidly the test will be given on more than one occasion until they 
are all completed. 



The tests will include the following: Our driving battery including the AAA Driver 
Trainer, the Bausch and Lomb Orthorater to measure visual function, and the steadines*s*’o%g 
test. These tests have been repeatedly used by us on subjects under various tran- 


quilizers and other centrally active drugs so that we have comparative data on them "iti; ?! 
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-■*: - -- '• * - • ' • - •- ‘ - - - * ■ : • • -r-: - '. . \ 

for other compounds besides nicotine. We shall also use tests which concern' v “m 

^ the speed of information processing in the nervous system such as the reaction . ’..yl 

.///time, ' the estimation of the subjective second, and perhaps the IOTA apparatus '•/ 

" ‘in at least some subjects. • ' vr? V& 


Where possible each of these tests will be given repeatedly under stress 
and nonstress conditions. All testing situations will be repeated under nicotine 
and under placebo, the order of administration of these two being randomized. 


Changes in performance under the two drug conditions, as well as under 
stress and nonstress situations, will be computed for each individual and for 
the group. The significance of the difference in these changes will be tested, 
using an electronic computer. 


6. Budget Plan: 


Salaries (including fringe benefits) 
Expendable Supplies 
Computer and computation 1 service 
Overhead (33 1/3$) 

Other (subject fees) 


$ 6,250. . ;;>3 

800V 'u* 

750'. -f; 

2 , 733 . w 

4oo. . 


7 . Anticipated Duration of Work: 


$10,933. 


Eight months from receipt of grant until completion of the written report. 
8 . Facilities and Staff Available: 




' Adequate space for testing is available in the new Mental Health Research Institute V", • 
in'Ann Arbor, Michigan. Electronics engineer and technicians available as necessary .< 
to maintain the apparatuses. We have access to an LGP-30 computer. The Principal 
Investigator will be assisted by several research assistants currently working on 1 

other behavioral investigations, including Mr. Kent Marquis. 

9« Additional Requirements: None. 

Iff'.;' . ' ' ' fi 

. 10; Additional Information (including relation of work to other projects and other 
’. sources of supply)! This research design is developed after consideration 

of the findings of our previous study on which we have submitted a report to you 
entitled "Performance, Personality, and Physiological Correlates of Smoking as 
Related to Stress." The IOTA apparatus is a new model of a device based on previous 
research by us outlined in the attached reprint "Information Input Overload and 
Psychopathology." These two recent investigations are part of a continuing program' 
of study of behavioral effects of drugs, alcohol, and tobacco. 

The.check for support of this research should be made payable to the 
industrial consulting-organization through which we work. Behavioral Science 
Research, Inc., and mailed in care of Dr. James G. Miller, Director, Mental Health 
Research Institute, The University of Michigan, Ann Arbor, Michigan. 

/s/ James G. Miller 

Director of Project 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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Tobacco Industry Research Committee 


CONFIDENTIAL 

TIRC Grant #146 (see also $53Rl) : Report No. k 

Dr. Hugh Montgomery November, 1958 

University of Pennsylvania 

Influence of Nicotine (i.v.) and Tobacco Smoking 
on Blood Flow in Human Skin and Skeletal Muscle 



SUMMARY 


Several methods were used to measure the response of the peripheral 
circulation to nicotine administered intravenously. Nicotine decreases 
blood flow in skin and increases it transiently in resting skeletal muscle. 




METHODS 


Three methods have been used in this study for measurement of blood 
flow in muscle. 

1. Impedance plethysmograph with venous occlusion 

2. Volume plethysmograph with venous occlusion 

3. Hensel thermoelectric needle 



■ ■ -K- r t 



' At the start of the study it was felt that the only method which could 
be assumed to be quantitatively valid was the volume plethysmograph, but 
that published records of Nyboer showing parallel results from the impedance 
and volume plethysmograph offered a reasonable expectancy that it would be 
possible to determine a factor permitting conversion of results of the im¬ 
pedance plethysmograph into volume flows. Given a valid conversion factor * 
the experiments could proceed using only the impedance plethysmograph and 
the Hensel needle, the use of the needle permitting a distinction as to 
whether changes in the cross section blood flows as determined by plethysmo¬ 
graph were due to changes in blood flow in muscle or skin. Furthermore, the 
impedance plethysmograph, unlike the volume plethysmograph, would allow 
measurements by both devices in the same calf. Unfortunately the impedance 
plethysmograph proved unsatisfactory. 


1. The impedance plethysmograph consisted of a stable 100 kilocycle oscilla¬ 
tor, a transformer coupled impedance bridge on AC amplifier with phase de¬ 
modulator and finally an Edin DC amplifier driving one channel of a Fhotron 
direct writing oscillograph. Tow aluminum wire electrodes wet with electrode 
paste and secured with Elastoplast adhesive bandage encircled the ends of 
the limb segment being studied and conducted a fixed 100 kilocycle current 
to the tissue. . . 


Between these electrodes another pair of similar electrodes picked up 
the voltage resulting from the passage of the current and returned this 
voltage to the bridge. ,s. 
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In conjunction with' the Edin amplifier, the stability and sensitivity 
of the instrument were reasonably adequate as a physical device. 


As the work proceeded, it became apparent that the impedance and the 
volume plethysmographs, when applied to the same limb segment, were not • - 

measuring the same physiological, variable. The two records following in¬ 
dividual venous occlusions were often closely equivalent, but when the seg¬ 
mental. blood flow had changed by various means such as Priscoline, Adrenaline, 
heat etc. the ratio between the two results occasionally changed in unexpected 
ways and sometimes in opposite directions. Furthermore, there was an -unex¬ 
pected difference in the nature of the artefact which usually followed occlu¬ 
sion. Finally there were frequent sudden changes in impedance which were S" 
not accompanied by changes in the volume record. 

As a result of these discrepancies between the impedance and the volume 
methods it was not considered that any reliable interpretation could be 
placed on the impedance results, hence it was not used in later studies of 
drug action. 



- *- 
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2. The volume plethysmograph finally adopted consisted of an acrylic tube 
4 inches long and 5-3/4 inches inside diameter with flanged ends and a con¬ 
nection for l/2 inch tubing. Rubber sleeves tailored to fit casts of a 
variety of legs and terminated by rubber flanges were fitted over the cuff 
and secured to the plethysmograph by clamping the rubber flanges of the 
sleeves between the flanges on the ends of the plethysmograph and lucite 
rings, pressure being maintained by spring clamps reaching between rings on 
opposite ends of the plethysmograph. In 1 general this device is quickly 
applied, and, as it does not depend upon' a seal between instrument and skin, 
there has been little trouble with' leakage. 



Displaced air volume, actually a change which is partially volume and 
partially pressure but always proportional to volume displacement, was 
measured by Lilly Technitrol capacitance manometer with special extremely 
low pressure head having a diaphragm of 4 inch diameter made of 2 mill, brass. 
Calibrating volumes were inserted into the system by means of a 5 : ml. hypo¬ 
dermic syringe. • 


A pneumatic cuff was applied just above the knee and produced venous 
occlusion by inflation from a reservoir yielding a cuff pressure of approxi¬ 
mately 55 nna. 


To eliminate return flow from the foot a second pneumatic cuff was ap¬ 
plied aroung the ankle and was inflated to 180 to 190 mm.Hg just before the 
start of each series of venous occlusions. The use of this distal cuff 
l imi ted the length of a series of blood flow measurements. The short time 
interval required between successive occlusions precluded release and rein- 
flation of this distal cuff between venous occlusions. 


3. The Hensel thermoelectric needle consists of a 19 gauge steel hypo¬ 
dermic needle enclosing two iron-constantan thermocouples, series opposing 
to measure temperature differences, and an electric heater. One of the ■ 
thermocouples is at the tip of the needle, the other 1 cm. away from'the tip- ‘ ^ W4 
The heater heats the tip of the needle. • , ' 


S&mm 
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As used by Hensel, the needle is heated by alternating current from the 
line via transformer and rheostat, and the differential temperature is 
measured by galvanometer orphotoelectric galvanometer recorder. 

As used in this study the differential temperature was measured by a 
Brown strip chart recorder with 10°C scale and heating was by a 1000 1 cycle 
current with a very stable oscillator, the use of the higher frequency being 
necessitated by the sensitivity of the Brown recorder to 60 cycle current. 
Yfaen used in various calibrating media such as water, glycerine, vaseline 
etc. the results checked with those using the 60 cycle heating current, 
hence the two systems are equivalent, with 1 the Brown recorder giving the 
higher sensitivity. 

The Hensel needle derives immediately from' a similar but less satis¬ 
factory device by Grayson but ultimately from related devices from three 
other laboratories, Gibbs', Rhein's and Schmidt's. In refinement of design 
it appears to leave little room for improvement and its stability is re¬ 
markable . 

The sensitivity to blood flow is due to the movement of blood carrying 
away heat from the heated thermocouple at the tip of the needle. Increases 
of blood flow result in a decreased temperature differential between the 
heated and unheated thermocouples. 

The operation of the Hensel needle depends upon introducing it into a 
satisfactory location, this being defined as: a location, where, with the 
heat off, three minute arterial occlusions, and the subsequent reactive 
hyperemia, produce little or no change in the temperature difference between 
the two thermocouples; but where, with the heat on, a fairly good increase 
in differential temperature follows arterial occlusion and a still larger 
decrease in differential temperature follows release of a three minute 
arterial occlusion. 

' In our studies excellent results were obtained when a satisfactory 
site in the muscle was located but we had much more difficulty in locating 
satisfactory sites than' Hensel's publications would imply, with the result 
that in over half of the experiments no results were obtained from the Hensel 
needle. 


The final design of the experiment used in studies of the effects of 
nicotine on blood flow in' human muscle consisted of the following procedure: 

a. The left calf was iontophoresed with adrenaline 1:1000 at a pH of 3.5 
and a current of 30 miHiamperes producing a profound and longlasting 
vasoconstriction of the affected skin area well beyond that included under 
the plethysmograph. 

b'. The volume plethysmograph was applied to the left calf, a proximal 
pneumatic cuff was applied above the knee to produce venous occlusions and 
a cuff was placed around the ankle to prevent blood flow in the foot from /, 
affecting measurements. 

■ ; - ; Source: h'tfps://wwwjndusfrydbcum^ ... 
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c. Following intracutaneous infiltration of procaine, the Hensel needle 
was inserted into the right gastrocnemius muscle, with heating current off. 
When the differential temperature became steady a proximal pneumatic cuff 
was. inflated to 180 mm. for 3 minutes, then released. If no appreciable 
change of the differential temperature occurred the distal thermocouple 

was heated 4-5^ above the proximal thermocouple and the occlusion and release 
was repeated. If a satisfactory response (0.3° or better) was not obtained 
on release of the occlusion, the needle was moved slightly and the occlusions 
repeated. When a satisfactory site for the tip of the needle was found the 
needle was ready to make measurements of blood flow for an indefinite period 
with no further attention. 

d. The distal cuff on the left ankle was then inflated and a series of 
venous occlusions was started and while they were continued 6 micrograms 
of adrenaline was injected over 15 seconds via an intravenous drip of 5 $ 
glucose. The needle site was considered satisfactory, and was used for 
collection of data on nicotine, by the Hensel technique, only after a 
typical transient response to adrenaline was obtained. After a waiting 
period of 10 to 15 ' minutes baseline flows by both' methods were recorded, 
and nicotine was injected I.V.; the dose in these experiments varied be¬ 
tween 0.6 to 4 milligrams and the duration' of administration was either 

1 or 4 minutes. While continuous readings were obtained with the needle, 
venous occlusions were made repeatedly for a period of about 10 1 minutes, 
and then the ankle cuff was deflated. Plethysmographic measurements were 
discontinued (needle readings continued) for 10 to 15 minutes. Then the 
ankle cuff was reinflated and a final series of measurements by both methods 
was made. 

In most of the experiments with 1 minute injections the use of the 
Hensel needle was attempted. Successful sites were obtained in nearly 
half the instances, and there was good correlation between these results 
and those by plethysmograph. In most of the experiments with 4 minute 
injections the Hensel needle was not used. 

65 ' subjects were used, including those in preliminary trials. 


RESULTS 

1. 4l Gases (58 injections ): The injection of 6 micrograms of adrenaline 
during 15 seconds invariably resulted in a large but very transient increase 
in the blood flow in the calf muscle. 


2. 16 Cases : The injection of 2 milligrams of nicotine in smokers over a 
period of 1 minute produced a significant increase in the mean muscle flow 
over the period between 1 and 3 minutes after start of injection. 

3 . Due to spontaneous variations in blood flow and the limited number of 

measurements possible during the response to nicotine, the results were - 
not significant in every individual subject but were significant for the *, 
group (i.e. young, healthy male smokers). t *. •. “ v 
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4. 3 Cases: The results for non-smokers are not clearly significant be- 

cause of the small numbers of non-smokers subjected to smoking and the 
high frequency of nausea; however, the few individuals tested showed a 
greater vascular response than did the smokers. 


5. In the two instances in which 2 milligrams of nicotine were injected 
more slowly, over a period of 4 minutes, in smokers there was no appreciable 
change in blood flow to muscle. 

6 . 18 CaBCB : 'Ebe injection of 3 milligrams of nicotine, to smokers, over 
4 minutes produced a large increase in muscle blood flow. In one case a 
like response was produced with 4 milligrams. 

7* In no case did the injection of nicotine produce a decrease in the blood 
flow to' the muscle. The usual result is a transient increase followed by 
an unstable period with intermittent small increases. The statistical 
significance of the instability has not yet been determined. 

8 . There was no significant long term effect on the muscle blood flow follow¬ 
ing nicotine injection. The trend appears to be slightly upward but it 
would take many more cases to establish significance. 

9 . In the small number of cases where reliable measurements were obtainable 
by the needle as well as the plethysmograph, good substantiation was obtained 
of the conclusion that the increase in flow occurred in muscle rather than in 
the adrenaline iontophoresed skin around the muscle. This conclusion was fur¬ 
ther strongly substantiated by thermal observations on digital blood flow, 
previously made, and by inclusion of a digital plethysmograph in some of the 
experiments herein reported which invariably showed a decrease of skin flow 
following the nicotine injection. 

10. The injection of nicotine produced marked decrease in digital blood flow 
(plethysmograph) and in distal volume pulse with onset preceding ; the in¬ 
crease in muscle blood flow. These cutaneous vascular effects were more 
sustained than were the muscular. 


SUMMARY OF CONCLUSIONS 

Nicotine given intravenously causes a transient increase in blood flow 
in resting skeletal muscle. 
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* DETAILED PLAN OF PROCEDURE 


( continued) 


polaxographic measurements of oxygen tension In muscle as well as in skin) with 
extremities at ctoplete rest and assuming no change in metabolism (oxygen uptake) 
of these two tissues, oxygen tension measurements may give good indication of flow* 
We have demonstrated this to be so In skin (Montgomery H* ami Horwitz, 0*# J, Clin* 
Invest., 39,1120, 1950) and Charles Wolferth, Jr. ami Andrew Boyd, Jar* have shown a 
consistent relationship in dog muscle (unpublished). ; 




'• * ! . i 1 v , 


(, 

i 


- 1 


_ 6 Budget Plan: 

. ,.(p« annua) 


-.T-r^-vTCj 


t ’i 


>'■•'• J;: 








;; ‘ ; 


■;; Salaries 

Expendible'Supplies , 

Permanent Equipment ■' \ 

^ t Overhead *' t 

other Social security 


*4750, 

-seor 



; \ j f 7. Anticipated Duration or Wort TWO ym r f 

• ’ y ' ‘ t 

7 TitV .i**r*»*v VI,!#**'*-* i* W-isyMrll 

8. Facilities and Stiff Available 2 eon*tant iaqpawrturd rooca* nulttple thornocouple* with 

Wloctronic recording, air plathy*nogr»phi for usa on digit*, 

> 3 ifjtHAsr Cftlv^r>e^ «pp«*tu*** and ei«ctxod** for tacacurlng oxygon tension in intact 

a aansi-- * ^tUsutai #l*$irode* for us« in hu&an Kuscie, a oodeni laboratory 

^ >f \ 4 ‘ ixtf for research in circulatory probloca t a supply of subject* 

‘ #i - ;V ' ' ■ and patianUe ..■ . . .... 


r 

;i.s 


.1 


> < *•*•;■****••«: i^j .An^lactronlo exp^rt*, T*>rfsearch s*4*tsnt*with 8peciAl skill 
’;•) •• ,>, *»xUn,t«Pfr*t«rtWtekitM pl#thywwv»*r* th«*« to 

i!>.* • r •', ' ■ m Jsproxiaately tw> day* per week tor * wo yw period under the 

9. Additional Requirement* Imrostl gator'* *Up»rfvi*ion» 


I recently requested a research grant froa the Tobacco Industry 
Research Cased ttee for studying the Influence of tobacco sacking on th# cutaneous oxygen t eneloi 
and cutaneous blood flow In human extremities* The Ccanlttoe ha* suggested studies of blood flew 
In nuscle and skin* and tha Influence of tobacco smoking on these* in ryi^ittheeteadred and un- 
tyopathactealzed extraaitie*. We have all the necessary oqtdpaent to natea the studies we first 


•*C 


ested* are equally interested in tha prOpcsSl by tha Ccxrdttee. and hxva ocosidarahi* ,&+« w t t >. 

10. Additional information ^Including relation:of wont to other projects and other sources of supply): ^ ux ’’ itv w vjt 


ormation (Including relation ot work to other pro;- -^ ^ 

toqptoUftSf tn tb* of wasuriftg 

in th* extremities of nan snd irj sniaala. However, to carry out thd proposed aessureaawt* of {If 

it is highly desirable to use a nSthod such. a* Hansel's i •'theraoaiectido. i vfnc 1 1 




in wussleji 


♦i 1 think it is highly desirable to use a nSthod sudi At' Hansel’S * *Hhexoo«lectiio“ s ^ 
Jjssdl^a ■ ^ Rensel’s tank in Ur, Hanry Barcroft'#/laboratory »t SUTifloesTHsapitsl in tupoffiaa 


■m of 



(repartsd W» Kacy Ccnfrronce on Shock i Princeton,' Dae* 1954) his shWl h good correlation 

BlwtW TOaJi^WI 

needl*, 1 and no c 

of Hit IWttooalaetrie_, T _ -...... _,__ ___,___, 

jhm firoo including skin as wbll as ausclt* ®« art Inclined! to think the thszoeflectxic noedls' - 
Mthbd will be the best withynich to ctrtaf.tho study, but to quantitate the results It alll be e,. 
necestaryto turn to plethyssogrsahy and it Say be dasiiaWo to attenci wee calibrations ofctS*/., 
needle in Perfused anlnal' adsele so well# ’ The reason for nentlonlhg these Factors is to justify *’ 
Censldetsble additions to the budget, because of the greater cost of ecpipoent and need far an 

te' !&%} t**m**>'* dasw.nl end 

V is-. Ane ialUsrotnrf by #r, *a«rgS Tha a.Thcaftic of ft* theiT/X-leCttU wd* itself fcowt 

't btwa te^u-tUai-^d* Prc.rcl ty 1-'s 'revn»t 2t»'-w. aitesiiteitf-c will Xa ivj-'ilbl-J sr» 

«.<* aa- fees irs«r« tut «&n fce abteinedl it cAwa* t-Vw* it l‘ring s-t least sjw ot-vr-t lnotyeer.sk 
■ ta: «.<u»ictVn9 .rmsoIS fins' irtt# Iha »t«V i coituiA t? Vn ilxeMlhJt r? -iu blew 

lift jsd til k-ws ts* gsnsxsl natnit-sd* .f tiv 'lf«ts! i-l N ?h««an» ?«. flow, P«» thaw jat- 
sac** set are dissrtslng 'A* stlalii’si thn^^i'Signamr* - -Huga^ontgo^rY^^/yf^^griLO s;;. t i\& of 
.doctriOsl jao'wdinti ijwi foil**# vli«sb?3rfgc.va‘f'fv R!i ec . ,or °i rifitJ 1 , boai tS f.halMao In vH# fcuijjot 
■ mi* »«/ bote c< tl.esD e.julpw.t*, . ... 

" , X\ assy to advisable to vt*a so.it peljacffttfisis swasofawiata to help *i4x3temint» the fltw 
r/tcixB'iraiAs, aSpeSltily i& the ctssi of ctsssie* Bminea otfiw of ih* imiiiution r j ‘ 1 

Vice-President In Cbg» of Medical Affairs 

**: •!•. if ..s',..■.: ». 


i 


-v.^U. riv' * * -if 




' -Sdjrce: https://www.industrydocuments.ucsf.edu/docs/tfvm 6000 


1003541504 



% ; • 


6 ; FkXJf } 

‘ (I ar<M 1, im-- 

!$b w VI, IW J 


i , ••. ' ;. 

TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N. Y. 


Applicalion To/Research Grant 
0'-erM*<! 

OiW {tit j.ubj 


m »i 

Cate: 


v ; 4 *v&s 0 r 3 O.--- 

• —'v’ ?/ 

■ ■ ! ;;v. 

at »•'<*• J asy* . \,i.i V 

;.jrviAv > 


.« . . i ;.• • (Stelai Smurity,; ..*^^5!* — '. v. >:•> 

• . M,.- ;• ; V" '. : Jem 

;goatry, »*D. ‘ ' / ‘. ; ■• ; -:'V. ' :,'V 


■' i v *• * j 

v A’ ; i' v -V : ', 

. ’•'*• lb htimh 1, 1 W' . ■ - » . -.. .,• . 

I fi&t* *Wi«ty»e M«41cal School, University of.Penmu 

. 9 . *«*•»« «.*■. -a.. Hvw.a.w feciittiRB ^3 in ang^sm .y^ucitUo pi~j* /» , : . 


-I V ,-^Y- 
; V, ’•- r- . >;MV. 


i.p;' 


V 3. Institution 

& Address: 


1 poxnemnt r&m in felt sot .vc4usft j^^t^ytaKjgtcphi S1 

V ‘ ‘ LWttofte* frig 

. . ,^00 spruce St., Philadelphia 4, Penn*. • . - * :'•' 

Ihiif/l ? ^CA-r.*fcB*j-y, i »</%, „*}'/*« tor if Pwj-Mt| George ih>lxco t 

•.. . Avsearoft Felice*, «ype$i in tlflctrl«tl eq»itn»mt end- desiga} '..*••"•• 

* ■..’ ,’itevld Peldey,' Rteesrob Aulstantf IIliar Kvcs, .Research W• ; v ’ ! 

4. Proiecf or Subjech Influence* %f 'tobacco Kaokirig’ on'tht Vloo<i flow Of skill 




and of muscles of extremities in syxap&thectoi&ized and :. v ^ ;.. ^ ji". 

V. - :* . '••**•••:' . • . •. :?■ VrV ; ^v ; VH'-fe/i- 

.AUi* . ' • ' • ..;• . • » • i:, v i n,h 

'< ; ' ' ■ " ' . • ' j ■■• •; ' > v -j 1 CA}'!m 

-••■ •: ;V-V - V' -'!!: 1 . lv:; .• ^v;;:- v,'V,',-.V^*V^v 


5. Detailed Plan of Procedure (Use reverse side if additional! space is needed): { , . 

Vj-v AiMj iSona, i ,*''4' r : ^ 0 ^ Ci vy.r,(-x, ID nu'xf tf.o iC-OfC'-M' cf JUp^y;.' 

^ i . * : ' '■.••• 

Continuation of plan as submitted in our original 
application dated December 17, 1954« See progress 
report appended. * 
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V xo, iTJ</ .■’■■>, ^^ferma^enf-Cquipmenf-^.. *, ■• _800^-^-W 

j . 4 f. | • I ' v ;■ S • •' . . * (Social Security )—'- ^^thSc 9 ^t - 1 - 117 ,0 0 — 

y\l ^m Vi* • I'.! ,■ ;. > ■■ H, . ; Total _$10,667,00 

! i Anticipated Duration^ Work hXW**n» %iP* 

- / t , " " 

to March 1, 1957 , ' 

8^ Facilities and Sfa (CA^iUbW ^cilniMiiin^ri5in«^p^i«tloS i pH;i l tt. B yijat,g •_ . 

permanent equipment, now in usei direct volume piethysmograph) 

?. ‘ .. ‘’ impedance plethysmograph. 

: f‘ , ; r f ^ staffhibgK i ^ontgbmery l ? ifiD.^ birector *of Projectj George Peirce, 

\ \ > ). ’ Research Fellow, expert in electrical equipment and design) 

\l '/ David Felder, Research Assistant) Ellier Russ, Research. ' > 

!i ^ -V < ? ' Y ,* Assistant) Barbara Ross, Technician • • * , t 

. 4 f ftvift vUfcst-T . ,tiV?i'af'i4*4t l ilt i£» v:-***: tA«at££l tf iSl'ift * ' *< 

9. Additional Requirements)- Ut i*H •■' 


•• • ■ 10. Additional lnformatfori (lnc!uding relation of work to other projects a net other sources of supply)* 

ir •■■-.'v-::; r’ ■ ‘ ' ' -■-* r. ■■ 4 1 ‘ ••' '• '• <• 

: \ f j’v v • i v • .■ r' . 

; i'. i&kiiiimyik* *£$}*&'** to in our ori^sval ■ 

■ ii-vid.;- v/i-i' v da^E»#. fpf4^5si»* .17, 13*W# ' : '.3ee pra$r»*i; 





Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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TIRC Grant #53 


Progress Report #2 

Hugh Montgomery, M.D. December 1, 1955 

University of Pennsylvania 
Medical School 


"Influence of Tobacco Smoking oni the Blood Flow of Skin and 
of Muscles of Extremities in Sympathectomized and 
_ Unsympathectomized! Subjects" _ 


The plan> of work for the second year on the above project (see ap¬ 
pended renewal application) has changed little from that submitted in' our 
original application: of December 17, 1954. It has become increasingly appar¬ 
ent that the basic quantitation of blood flow of muscle of mani is dependent 
upon' the conventional venous pressure plethysmograph. This hadi to be espec¬ 
ially designed to allow simultaneous measurements by an electrical impedence 
plethysmograph. Consequently, the conventional plethysmograph' chosen contains 
air rather than water. A difficult problem; of minute leakage has been' solved. 
The problem of time-consuming, assembly of the combined' instruments upon' the leg 
(or forearm) has been> largely solved by re-design of conventional plethysmograph 
fittings. 

Preliminary runs of one type of plethysmograph against the other show 
a reasonable correlation. This will probably allow us to proceed with simul¬ 
taneous measurements by the Hensel thermolectric needle and the impedence 
plethysmograph. If a good correlation exists between these two methods, we 
will probably use the thermoelectric needle for most of this work-with nicotine 
and tobacco. If it does not, we may choose the impedence plethysmograph' far at 
least the exploratory work. 

With the impedence plethysmograph we have conducted several experi¬ 
ments in which' intravenous adrenalin was used. In general an increase ini cross- 
sectional (mostly muscle) 1 flow and a decrease in' cutaneous flow (skin tempera¬ 
ture)! has resulted. We intend to continue to use adrenalin or nor-adrenalin as 
a means of altering muscle flow in experiments designed to learn the usefulness 
of each of the separate methods of measurements of muscle flow. We think the 
final standard must be the conventional plethysmograph, but we hope to avoid 
this clumsy technique if one of the other two methods correlates with it well. 

We are' having some difficulty in. obtaining, the purest nicotine,, and' a 
separate letter is enclosed asking whether the Tobacco Industry Research Com¬ 
mittee has by now a standard source of this. 

Respectfully submitted, 
s/ Hugh Montgomery 

Hugh Montgomery, M.D. 

• Director of Project 


Source; https://www. industrydocuitients.ucsf.edu/docs/tfvmOOOO - ' 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N. Y. 

Salaries. {% 

Exj^oncVihk? 

Application For Research Grant 




’i 


Gverk».;4 

Oliver 


_ 

-4»O^X_''Vi"^V 

> Da,fe: August 


i. Name.of Tnvestigaior;Philip o*Br]gu| Montgomery 


. ‘V'f W * L'V.r. 

• ' ‘T/ T 

, 'r.V tt ■*' V • ■'' VU^' 1 *. 


2 T i f|e: iAsiociate Professo^o/. Pathology v' «#*£*% ‘ «»la*l 6ae#< ; * r&iiin* 

,8sWL«A*ll*« University,of Iex«*>ti.*» ttetntag^r-/ ■ j .-, 
i t* i*e frost <crant-,V r $&*£* .&Wvl *, ‘uitoh**®*®it*fug* * ^ 

*dc*k&)w\ 9.f .Th* ^iver;*lty.of..Iwca* i £ 4t r w^v^#|: 


4. Project or Subject: jj* investigation of the possible role of chronic inflammation V , V’vV 
■ in chemical carcinogenesie. , v .,•:/. 

-jtafj* firs* ; TW. ^is&Mft'oas-'wr 0**' f/rojeet ntH 



5,_ Detailed 1 Plan of Procedure (Use reverse side if additional space is neededli ; wa-.’-;;* of w-vc v'' . ' / • 

/ _ • ./ : ; ., . ■ * ' :’ 5 9v&$m**-f** 

this l^borAtjaryi'^s i4krrV%ft. &*•»<#frW-*Sd; &»' p.VffcUMr 2% tM5 

i -Xik 
Ac vi 
eork 


By a tHSXtr.tr G T .<« ^?T v**« SiS H1 «AAi;’wi , <r^t» 

that tlv aInoun ^Benzpyrene added to the p turpentine.! this amount wlil be fccurately•, !W f 

Thio' 
3h® 

iocvai oa'"k»tcojr+^so.A^ in’sl.bsUojv^f «re*tb in iskUtti * 

rsiy U ev™7 purpose of this investigation is to learn whether or. not a carcinogenic yv» w w{*® 

oxUrvdMt ju^stance • in this case Benzpyrene - can alter ,a st*rile >: chronic, inflamma- iju 
tuiasra Ijjtory exudate.in such a.way that 4 the cell-free exudate becomes carcinogenic 

•ven though the carcinogen is'not detectable in its original form by light < l* 
absorption technics* and to learn more about the role of sluoo chronic - sO '■ ' ■ 
inflamation in carcinogenesis* . ; , . . •. • ,ir 




< : lv*- 


•< !' 1 *' ■ ! ■ ’ Ofcttfor cinp»0|«l '•"'l* '^A‘s^'X‘1 

■’• ’ ■' :r« 5 




6 Budget Plan: 


Salaries (x technician) 

i; - Expendable Supplies •, 

• ■ }‘|^V permanent Equipment 

; Overhead ‘ kv 

Other .* .... f. 






Jotal 


*: ... / . • t ; > , • : v 

7. Anticipated'Duration of Wort 


-i.r ' 

." 4 
*■ . • i fC.I. i. 

•!> ’ V ^ -v.We-'^Y 

’X ^U'XV-; 

k. \k . . :■■■ ... r 


«.r.cite.,.rd_a.il spJCCt „ lial HllUnl 

* preparation Tafcorrtoiy* hlat6ehciiistry : laboratory*'two-full-tine technicians . . -. A 
a ir ,.(not to be paid from grant), Spinco Mod® 1 L ultra-centrifuge, Ultra-violet ’ 

jaicroscopd with iel^«ioh 't«»era arid acfeenji 'RCAielectron nlcroacop**;^^'#^. 


Student fellows dur foty'Sunraisonth *,'% 'T*x**.' 


. tsf ViiKtf#-.. 


9. Additional Requirements: 


depend tqpon. x the results of the experiments. It is anticipated that the 
'following year's requirements will be between $5,000*00 and $10,000,00 
per year for three to five years. y,- . ' r< . >„ H' .,.'44'4'Y'* 


r 10. Additional Information (Including relation of work to’other projects and other sources of supply): ' 2 '"‘* l ■ 

y The equipment for .* 

this laboratory, as outlined above, has been donated by private subscription. The two full-* 
time technicians now at work and are supported by The University of Texas. The hlstochemical : 
work now in progress Is", supported by U.S.P.H.S!. (brant 1 A-643from'the’Committee''dn the National 
Advisory Arthritis and Metabolic Diseases 'Council ( d koi'dther aldis-kvailable,?The-'durrent & 
work in the! laboratory.Is outlined as, follows Pi) k )study df'dermal' <olUgW id delation to ‘Q 
skin cancer*ifi man and,,experioental^ animalsV In this study" dej^l’^tdll'aljen- ib^belng studied 
by a battery of hlstochemical tests' "arid by iAdrospeciidsedp^^ Preliminary result# indicate % 
that the collagen' adjacent to 'human skin "cancer is histochend'caTiyverV dif fereht' than jfiormal * 
and «k that,it shews' a very different Absorption padterh fa^m''^5a to 320 v millimicrons* This l f 
work is now being extended to methylcholanthrene Carcinogenesis of the Skin df mice.fi) Tne 
investigation of. cortisone Inhibition of normal’ and rteoplastic ^wthVs^l’iminarV^etudies 
indicate that cortisone inhibition Of wound healing in r&ts'maY be 'Completely reversed by the 
local application of be«f amniotic fluid. Similarly, cortisone inhibition of growth in chicks 
may be overcome by subcutaneous injections of beef amniotic fluid. 0 These studies "are now being 
extended to the attempt to reverse Cortisone'inhibition of miethylcholanthrerte-indiced skin 


Signafure- 


Director of Wojecf 


IV 
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-A/ E. A. Cell_ " '• ' 

Business Officer of the Institution 



Committee: 
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TOBACCO' INDUSTRY RESEARCH COMMITTEE 
150 East Forty-second Street 
New. York IT, N. Y. 


Application for Research' Grant 



Date: March 4, i 960 


1. Name of Investigator: P. O'B. Montgomery, Jr., M.D. 


2. Title: 


Associate Professor of Pathology, The University of 
Texas Southwestern 1 Medical School. ... 


3. Institution The University of Texas Southwestern Medical School, 

& Address: 5323 Harry Hines Boulevard, Dallas 35, Texas 

• 4;. Project or Subject: The Investigation of the Role of the Nucleolus in the 

Normal and the Malignant Cell . ; . , 

Beginning Date: May 1, i960 to April 30, 1961 . " 


5 . Detailed Plan of Procedure: 

The purpose of this study will be to investigate the role of nucleolar func¬ 
tion in living normal and malignant cells. The principal technics for study will 
be time-lapse motion pictures of living cells as demonstrated by phase contrast, 
interference and ultraviolet microscopy. Correlative technics used will be electron 
microscopy, fluorescence microscopy and histochemistry. 


The nucleolus is the only morphologic entity which can' be resolved in the 
living cell whose function is obscure. Its enlargement and duplication in malig¬ 
nant cells, its intimate association' with mitosis, and its hypertrophy in response 
to carcinogenic chemicals and viruses; all point to it as a structure with a key 
role in the transformation of normal to malignant cells. The main feature which' 
the technics, used in this study will bring to bear on' the problem is elucidation 
of the temporal relationships between the nucleolus and the cell’s structure, func¬ 
tion and chemistry. 


The most, direct biological approach to this problem consists in the removal 
of the nucleolus of one living cell and its introduction into' the cytoplam of a 
second living, cell. Preliminary experiments in' this laboratory have demonstrated 
that nucleoli may be removed from one living cell and transplanted to the cytoplasm 
of a second living cell. Phase contrast time-lapse motion picture observations of 
such transplanted nucleoli show that they frequently initiate mitosis in the recip-’’ 
-Y- '" lent cell. In those recipient cells in which mitosis is not initiated the foreign 
nucleolus is brought to a juxtanuclear position and there eventually undergoes .., 
dissolution. These preliminary experiments will be continued and amplified in 
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the following three directions. One direction will he the transplantation of 
■' nucleoli from malignant cells into benign cells of a similar strain. The second 
' and third directions will consist of the recording of the results of nucleolar 
transplantation in' homologous cells and in heterologous cells by means of time- 
lapse motion picture photography using interference and 1 ultraviolet microscopy; 
These latter two studies are designed to elucidate the role of the nucleic acids 
of the transplanted nucleolus in the recipient cell and ; the relationship of the 
transplanted nucleolus to the dry protein mass of the recipient cell. G ; //-v 


v: *Tr 

•:.Av 


The second major technic to be applied to the investigation of the role of 
the nucleolus in cell function will be ultraviolet microbeam irradiation of the 
nucleolus of the living benign' and malignant cell. For this experimental ap¬ 
proach' the ultraviolet flying spot television microscope is the most elegant 
tool yet devised. This instrument is capable of producing a microbeam of ultra¬ 
violet down to 1 micron square. The microbeam may be visually positioned in 
size and shape so that the nucleolus of the cell is continuously subjected to 
ultraviolet irradiation., while the remainder of the cell and the field is illu¬ 
minated by visible light. The results of these observations may then be recorded 
by time-lapse motion picture photography. At regular intervals during the course 
of the experiment ultraviolet absorption images of the entire cell may be ob¬ 
tained, along with quantitative analyses of the density of the nucleolar absorp¬ 
tion of ultraviolet light. These experiments are designed to add to our informa¬ 
tion on the relationship between nucleolar RM and cytoplasmic RM in benign and 
malignant cells. A complete description of the technical aspects of the ultra¬ 
violet flying spot television microscope may be found in the references of the 
accompanying bibliography. 





The third experimental procedure to be used in' the investigation of the 
role of the nucleolus in cell physiology will be the influence of carcinogenic 
compounds on the nucleolus. Drs. Endo, Aoki and Aoyama of the Japanese Cancer 
Institute have recently described the production of nuclear inclusions in tissue 
culture cells treated with the carcinogenic compound h-Nitroquinoline N-Oxide. 
Through the kindness of Dr. Endo we have been provided with a supply of this 
compound. Preliminary experiments in this laboratory have confirmed their ob- ~ 
servations. ( Gann 50 , 209-217, Sept. 1959) These observations will be extended 
in this laboratory to elucidate the role of the nucleolus in formation of the 
nuclear inclusions. The development of the inclusions will be recorded by time- 
lapse motion picture photography with phase contrast, interference and ultra¬ 
violet microscopy. The chemical composition of the inclusions will be contrasted 
with that of the nucleolus by histochemieal procedures. The ultra-structure of 
the inclusions and the nucleoli will be compared by electron microscopy. 

This series, of experiments on the role of the nucleolus in cell function 
is expected to continue for approximately five years. 

4 



6 . Budget Plan: (See attached sheet) 




Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (15$) 
Other 


Total 


$3,113.00 
7,000.00 
- 3,000.00 
’ 2,117.00 
1,000.00 
"r* $16,230.00 


v SpOVge: httj!5://^ 
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7. Anticipated Duration of Work: Five years 


8 . Facilities and Staff Available: 

Staff: Tissue culture technician' full time; laboratory aid part time; senior 
electronics engineer full time; assistant electronics engineer full 
time; Resident in Pathology supported by investigative fellowship from 
American Cancer Society, eight medical studfent assistants part time. 

Facilities: Ultraviolet flying spot television microscope, micromanipulator; 

two phase contrast time-lapse motion picture units; one time-lapse 
interference motion picture unit; complete tissue culture labora¬ 
tory. All of the above are available full time under the senior 
investigator's direction - Available in the Department of Pathology 
on a part time basis are: a fluorescence microscope; electron 
microscope and complete histoehemical laboratory with their asso¬ 
ciated personnel of three full time people. ,.*“V 


9. Additional Requirements : None . . . : 

10. Additional Information (including relation of work to other projects and 
other sources of supply): 

The presently constituted laboratory is supported jointly by the Damon' 
Runyon Memorial Fund for Cancer Research, the Atomic Energy Commission-Division 
of Biology and Medicine, and the Southwestern'Medical Foundation. The over-all 
objectives of the laboratory are the development and application of new tecto¬ 
nics for the study of living cell physiology. The principal efforts are di¬ 
rected towards the introduction' of temporal resolution into living biological 
systems in an' effort to determine the functioning role of the nucleic acids in 
relationship to cell structure. Experiments designed to elucidate these points 
utilize ultraviolet irradiation', virus inoculation, and the introduction of * “ 
specific carcinogenic chemicals into living cells. The results are recorded 
by ultraviolet time-lapse motion' picture photography, phase contrast time-lapse 
motion picture photography, and interference time-lapse motion picture photo¬ 
graphy. Control studies of fixed material are carried out with electron micro¬ 
scopy, fluorescence microscopy and histochemistry. 


/s./_ 


P. O 'B . Montgomery M. D. 


Director of Project 


/s*/_ 


E. A. Gell 


Business Officer of the Institution 
5323 Harry Hines Blvd. 

Dallas 35/ Texas 
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6. Budget Plan: 
Salaries: 


.Student Laboratory Assistants (hourly) 
OASI and WCI 


Expendable Supplies: 

Tissue culture supplies, glassware, biological 
supplies, film, electronic supplies, scanner 
tubes, chemicals, enzyme 


Permanent Equipment: 

Optical equipment, electronic components, 
power supplies, timers, camera equipment 


Other: 

Travel - For visitation to other laboratories, 
for attendance at scientific meetings 


Overhead: 

15$ of Direct Costs 


TOTAL 


$ 3,000 
113 




7,000 

3,000 

... > . f 

1,000 

$1^,113 


2,117 

$16,230 
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Internship, Mary Iaogen* Bassett Hospital, Cooperstom, Saw Xork/l9b6 ><A£A : 
H.3, Any Captain, Re aidant in Pathology, Vat* ran* Hospital, MsKlnney, "vHa; 

Texas, 19lj6-19l9 . ;. -A- , '.^Pa 

Pellow in Pathology, Southwestern Medical School, Dallas , 1950-1951 .'• ;\ : 7 . ^ 

Research Assistant in Pathology and Cancar Research, Cancer Research '•' 
Institute, Hew England Deacoonasa Hospital, Boston, Hass., 1951-1952 ,£*, 

Assistant Professor of Pathology, Southwestern Medical School, Dallaa, '--}■& 
1552 - • ' • ■' ■ e .-*-■*• — J-M ' .. ;'Ct-f-* - - f-S 

Pathologist, Parkland Memorial Hospital, Dallas, 1952* 

Associate Professor of Pathology, Southwestern Medical School, Dallas, © t 

" 1953- . .>•■ • • -vl © -*c 

Consultant Pathologist, HcXinney Veterans Hospital, Mclirmey, Taxas, 'i W .-/• 
■1952- - 


4?^^, consultant Pathologist, Lisbon Veterans Hospital. Lisbon, tms 
Pathologist,_ Taxes Chllxiraa’a Boapital, Dallas, 19A-19S55 
^ Pathologist/Dallas City Zoo; 1955- ‘ 


’*Wl y ;?V!08g. Msdical Exanlnar/ Dallaa County, 1955-1955 
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Pathologist, St. Paul’s Boepital, DallasATaxas^l95^- 
Consultant Pathologist, float Manorial Hospital, Daatcn, Taxas, 195S- 
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K*' - m kH$i* T^ 5 - 1 0' 4 . * &t*-" ■#? 


■ yT:j iW ■ •,f?:y- 7 :.r-fS; Signature "^ r /gj^orer 

• F?f.‘. v ^■■ .''" ‘f ' Director) ’Roswell' fcaxk’ Memorial ' w Institute^ 
;,r\ |-s- Deputy Treasurer, Health Research. Inc. 

{ f-5 1 v.vVs;■ • s t*.- f - lu ^ •>> ^ v:. v KV- > ^ • i 
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Proposed Budget for One Year (from previous preliminary grant dated 

September 14, 1954) 


I 

(1) two machinists (part-time for 6 months) $2,300*00 

(2) two animal attendants at $2,600 5,600*00 

(3) Senior laboratory animal caretaker $3,100 3,100*00 

(4) Principal laboratory technician $3,920 3,920*00 

(5) Research biologist (7(# part-time) 4,200*00 


II PERMA’IEVT EQUIPMENT 

(l) Vacuum pumps (2) 410*00 

■ (2) Drying ovai ■ \ ' ' '* - ' r • 350*00 "» • 

III SUPPLIES 

(l) Food, sawdust, etc., for mice and rats (partial support) 

3,500*00 


(2) Tobacco products (partial support) 2,400*00 

(3) Glassware, slides, cover slips, etc* 400*00 * 

( 4 ) Brass tubing, gears, lueite, clock motors, etc* for 

construction of smoking apparatus 2,100*00 

IUSTlTUTICiiAL OVERHEAD £& 2.262.40 

TOTAL $30,542.40 




v .. L:A 


Spurce: https://wwwjndustrydocuitiehts;y.qsf.edu/docs/tfvm'0O00. .' ,/ : V •' 
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i W Jporge E. Moore, M.D., Ph.D. 

P« Bock, M.S. 

V 2 Title ' - V£ft!fSr 

fr t ,.«ns JDar*:.tfoort.'»:Director, Roswell Park Memorial Institute, Deputy Treasurer, 

. v ■ Health Research Inc., Roswell Park Division ' ,, 

' , • .Mr*Senior Cancer Research Scientist^ rnt 4v ••«•* i ' 0x j, 

^Institution^;2Tii$Tk& vyvpjw l*y vru p wailafcj.® 

h »*«.' c^^.iAdyress: ^ga, tvr> Roswell Park Memorial Institute *» ■■4 ■■■#■ a.• mouse 

brewing fioiuoy so th666 Elffl Street^ a* a Ac® it *W- >•:'/£ labors- 

... K$y*i*«« Buffalo 3, HewYork'*™* «ta**b***p ■*•?. m 'iJrtfftv** are avail* 

*v v 't<ribt'"charge tfc* front. .Tissue prtp»fr.tVi^i-U- service 

lii-P r ®i ect ? r Su ti ecf ;cut chiiTfts * 1 »*• :tCe : tJ?-« •jr-mt*. f ' 

An Investigation of the p^hyslological effects of direct inhala- 
• tion of tobacco sflsoke by laboratory animals. ; '■. i XYk ***. 

uCiphei4, Rft<£ in addition, >W* .U.totstory fcechAldens, au*K- 

}:-CKH.5r 8»{t4ie.?s: of tl’A .strlC o-f iM Institute-a *va ■■$*■*■■ ?vav •;« ;?^?^ 4 ‘fc| 

i lions .in tnaiz epaoial U-at4e,'. ' •• 


T.- 5. Detailed Plan of Procedure (Use reverse side if additional space is, needed)^ .1 i ■ . »•• . 

rV^vlO. A 4 ^ic 4 W 4 <r4t?ffrTa;icn ;rrck.'Qi?y w^i4 \o wneNvwwl»t w/^er : cel mI r.4 ,4’ 5 ;. 

f I. Smoke inhalation • The major activity of the program has consisted of application 
of cigarette smoke directly to Individual mice. In the animals which hake have been 
‘examined to date, we have observed no tumors of the bronchial epithelium. Strong A 
.‘mice which were exposed to cigarette smoke over a period of five months did not show 
•a high level of pulmonary adenomas. 

During the cooing year, it is planned to set up one additional series of Swiss mice 
in this experiment. On the basis of our experience with this strain of mice in the 
apparatus now being used, the number of cigarettes smoksd per day will be Increased 
from three to ten during the first two months. At these levels, losses from acute 
toxicity will be small. Animals currently on the experiment will be continued at the 
treatment levels that have already been set up for their respective groups. ., , ; . 
[ ■ i 1 ‘ . •' V: - • - • - ■ - <•■ ;. ; ‘ '■■■' 

.Our experience with the design of a smoking chamber for larger rodents indicates that 
similar instruments will be most suitable. The use of inner cones is particularly 
desirable for rats inasmuch as it provides for continuous growth of the animals* 
Accordingly, smoking machines of size sufficient for rats and hamsters will be em* 
ployed to test the effect of exposure to smoke upon these animals. Such an expan* 
slon of the exexpk experiment should do much to determine whether species specificity 
towards cigarette smoke daxaushxtexdetaxBkwexwhetkex might be an important factor in 
experiment design. In this regard, the high species specificity towards the poly* 
cyclic hydrocarbons is noteworthy. uUawr, of 

II. Studies of Crude Cigarette Smoke Condensate • Cur evidence indicates that 
analysis of the effect of cigarette smoke condensate upon the sebaceous glands of 

s Grfic* o< UtirtUicr* 

Source: https://www.industrydocuments.ucsf.e^i/docs/tfvmOOOO 
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' v mice provides a specific measure of the presence of polycyclic hydrocarbons. Within 


: ; : n 

, <* 

: * *; 


provides 

-this class of compounds the relative carcinogenic activity against mouse skin 


/matches the relative effect upon the sebaceous glands of mice. It seems probablf 
h Jsj.' that the materials which cause disappearance of these glands may also be responsible 
« for the akin tumors observed in mice painted with cigarette smoke condensate. 


JJH. 

• 77' 


) 


) 


Since species specificity is a striking characteristic in the response of not only 
rodents but also other mammals to skin painting by hydrocarbons, it would sees that 
the mouse is perhaps not the agent of choice in such analyses. Therefore, we pro¬ 
pose to test a series of animals available to us, including rats, hamsters, guinea 
pigs, rabbits, dogs, and monkeys in order to determine the specificity of the response 
of the sebaceous glands to the application of crude cigarette smoke condensate. If 
whole mount technique proves suitable for animals with thick 6kin$, the test may be 
extended to human subjects. The object of this phase of the investigation will be 
to determine the test animal of choice if differences exist. 


7 


The second phase will involve teeting of (yarious cigarettevfor this general biolo¬ 
gical effect. It is planned to use three of the 1 'American Smoking Machines* avail¬ 
able from the Phipps and Bird Co* for this purpose. Using our present condensates, 
from a multiple smoking machine, we have found that the "tar* from only 40 cigarettes 
is sufficient for one test. Thus it becomes possible to test the material within 
hours of collection in order to minimize changes that might occur with storage. 

This series of experiments should be sufficient to demonstrate whether there is 
species specificity towards the substance(s) in cigarette smoke condensate that leadj)' - ') 
to skin tumors in mice. Further, the experiments will demonstrate just how this pro4 / 
party of smoke condensate varies with different methods of smoking, different to- > ^ 

baccos, and interposition of different filters or other methods of alteration of ) u 

smoke composition. 

III. Isolation of Fractions from Cigarette Smoke Condensate - With the development 
of the whole mount technique and use of serial dilution for measurement of activity 
against sebaceous glands, it was found possible to fractionate the smoke condensate 
systematically in an attempt to characterize the responsible compounds(s) responsible • 
for this effect. Preliminary fractionation led to the conclusion that counter- 
current distribution would lead to separation of the "active material" from the bulk 
of inactive residues. Subsequently, a 200 tube countercurrent distribution instru¬ 
ment was ordered by the State of New York for this project. Delivery is expected 
in December.- With this equipment, it should be possible to concentrate the active 
material in quantities sufficient for bioassay with a minimum of treatment time. 

IV. Studies of the Effects of Raw Tobacco in Various Diets - Cter early experiments 

of 14 months duration have demonstrated that raw tobacco has no carcinogenic effect 
when fed at less than toxic levels to both mice and rats. An evaluation £e of the 
human experience of mouth and throat cancer among tobacco "ehewers" shows that much 
of the positive coreelation is observed in geographic areas where the general diet 
is poor. Accordingly, diets have been set up with deficiencies of vitamin A., 
thimin, end riboflavin. Dried tab cigarette tobacco is added in level that, in our 
experience, is about 1/2 of the minimum lethal dose. In one group, tobacco extracted 
with acetone and petroleum ether is used! to control the effect of added cellulose 
etc. in the diets,. These experiments ar$ underway and will be continued. h* 

© 
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BUDGET PHAN Dec. 1, 1955 - Nov. 30, 1956 


6. EXPLANATION OF SALARIES AND PERMANENT EQUIPMENT* 


§Sl.arl<a 


Mund (Senior Medical Technician) $3,730 
Karris (Senior Animal Caretaker) 3,511 
Mickene (Laboratory Worker) 2,746 
Brailsford (Laboratory Worker) 2,590 
Adams (Laboratory Worker) 2,598 
Ramadhan (Laboratory Helper) 2,460 
Dennett (Laboratory Helper) 2.236 


Social Security (2%) '—- 

Workmen's Compensation (1.54%). 


$19,879.00 

'-'-^397.58 

306.14 


20,582.72 



American Smoking Machine 3 @ SI,250 


3,750.00 




PREDICATED BUDGETARY NEEDS — Dec. 1, 1956 • Nov. 30, 1957 


•hr v .i 

mm, 


Senior Medical Technician 1 
Laboratory Worker 3 
Laboratory Helper 1 


$3,900 
8,2CO 
.2.400 


Social Security and Workmen’s Corep, 


$14,500 

500 


15,COO 


2,250 


/ ''> v 


Travel 


J2&.Q 

$20,470 


’■ ~i'. ••r :/; -:hh 


• v»*r * A 

.r: .r- . 1 -. A 


Source: httpsh/yvwwjhdustrydQpumebts.ucsf..odu/d6c97if^^o6^r;; 
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? 6, Budget Plan: 

> ■# v - 


&V%* Hft’: ' 

r*4: V;, 






■i-.ft 5 Salaries A V ft 

L, . ;.. Expendable Seppliei * ft ft fftfr' ' '/ '. S, 250.00 

yM H Overheed ( 15 *) ' ' ' . : :' _>.P. 2 . 4 i 2 L 


v Other (Travel) 


2«250*00 
3.750,00 
4 f 024.91 
250.00 


.fe 

'- ■fn * 

v *jV ' 


—n - 
■M! 


j. we®*** *. ***•» ^ **•* 


' A J ^ O VC3.r9 

8. Facilities and Starf Available: 1 ^*.3, -ftlk V* vt.*. ilftjyjV*! .ft£i<tUl'iiP, 

*■ -•-•.• - ;£t>alr& liiftWAwS. I^’t tv \‘<*s*sll Petit 

t , ] ■ The(facilities(availably at the Roswell. <Pai& Memorial Institute are well 

adapted for the program covered by this application. Animal quarters are available 
for monkey*; 4 dogs, and rodents of all types./ Jhft,Institute maintains a large mouse 
breeding colony so that'nor "purchases of mice is necessary. All general and labora¬ 
tory supplies that are carriedftin the general storehouse of the Institute are avail¬ 
able without charge against the grant. Tissue preparation is carried out Wa service 
.laboratory s without charge against the grant. • ' 

*■ ■ * - • - j,'* 1 ’ • Aft dS tw t/f direct InfaU* 

■ a * jjThe iliistitilte personnel who work upon this project or directly related problems 
^G6nax5«XXXx^KXA include Dr. George E. Moore, Mr. Fred G. Bock, Dr. Joseph 

DiPaolo, and in addition, two laboratory technicians, and five animal caretakers. 
Other members of the staff of the Institute have been generous in offering sugges¬ 
tions in their special fields. ’ ... 


: ft A. cJ f->v».dur# (Or* ^vw ; «* iiiV 5> dJfiA «cn%l is»c« b 

,, l ift 10. Additional Information (Including relation of work to other projects and other sources of supply): , - ; ftrftft , 

(iK0ft: ii)hali5tioty >* Tt& -xiXfit *t.4ivit‘/ of the fkogt-m 'hit • jwiAitMb* of 
■.iat.uk ,k directly tft' IMini&ril !n the tiki* :>*M • 

i 4a fc** t»» frm tfe**??#* h* ' ft 

■ Ui*&*3*'*Pt&4' *>9t* fc.vj><sr*si 'fit Cl*«VfcUk BAfe*.- OviS* :'i «rf <&ds:\v& sl>Wi:-‘ r 

;/; : )S of £*m»rtsyy *£*r#mt* ' > •;■' r 

;;V ^)• ■. ■; ■' 

dw,«lwg year* It la ^irnrid t*v vr ivwt d-JWitiof«si v.s 

'i IfA .skpeiiXtOiit* Cto thu bat'is of r''~r 'v-ith 'thi 3 $tr<iiu of la tivs 

'Jvo nuspber $*t »» i,*crea**d 

t<m- dusritig first t»p <tt*uS.fe*e At; thv*se l4v«i% i>«« "" 

'•••'.ttffiX icwlle Anicytlc i?tsrr®atiy cn t*v* svpwHm* trill b* ticbliirmd ai %f«» 
Jvvelo that h«v«- c*<?n srt us? for the ftp respite ?ive gvestps* 

ft t'« . 'ftft•'■'■' •• ‘ : ' f ’ ' v .' . ft. . • • x ■■' ..■•■; ■ '•- ft.; ’• V”.'. '' ; * ‘ 

■ ; Our **£»«*$»**« »rith tNf ri' 3 s».?o&cltruj| «h4isH»r for Itw^saP rodent* 

' «4U j»*'i'bbls* Viv*- u*4 of inmir eoKt* 1* - 

■; \ ?*& .iMsfeue^ o& .U provides fW c^tinueus of Xty . KiimX fc " 

, 'Mcrriiftslyv soeoirip*. oi'' sire tuifficUM for rats l-r»stiftp*>wtll iv4» feart 0> : 

. pi&y&i 'w tf-sfi. effect t-'f #.tjpcs«s.*fi f4 iftsj'io. .thwi awinr-i**' Sw 4 «« *={pAii?w ■ 

- 4 »/bp«, &t' >4*p*vU:4ti%tt hwjI'J -J& Kmi\-%9 datmairyi spwl«»s tpit&il&ity 

eiqrht 'h a« 'laportent in 


OXfM.tmtul:. -uni eft* In if^l» rout'd, ,l^:Signafure_il 


•■'I- # t *>>». <*-.« 


tj«l S;ct Lynw^aeffit 1$ 


Director of Project 


II* . .JiMdittti *rfv Crude • C**r eviAwicft. ii'd.to«t4#t that 

' 4 ?t%fysie- r>f' the effect a? ci'iSfTtt-ji MKcr.e- tfliFiceawti y ( jon thy wtbKitais „v*liols' ^ 


Business Officer ofi the Institution 


Source: https://www.industrydocuments.ucsf.€ i/docs/tfvmOOOO 
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xl&oQUr'feu* Jfrtfftd? -iiir ms isnss^ esa iafcpai '■ 

.Wcoiloutifii cu>ai&i;«6 di'ii«£aon$ta 4j<12n&V#dJ no bsni*rxiiHb 1 . 

£ ‘ •**•' aesi* «Sfcfclwfc*s3 *rtt flet^wlttettb'^0<l : ^ foooid>idlt^i»^5t ‘ 


v-r. 
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"Medlfeihe *212^Sh*tt* 

no tipnuX *»ii ti I wxa*^ 


Fv'3i^ii^^;-.44:s.Vrdv^slt^felfi€ooth*Ki; California; $cfco©J?j»fc,$t f$[Y*bbj&te* .’ 



■'*' " ?• '• f /‘* '* ‘vi-v^r.v-•>:(; l< v>i>,.;;.K 4 :u^ : :-Ji.^ato' ■■>'** -■■ w*- vpf^ 

■•V, :- ; ^ „ • *;V'"V v ^ ‘ ? /;'•• - v ; ••:*? • f -■"■{/' ; •; ; ' :r‘r : ‘ . V : > ■ 

- . ..lO-,Aticitio-!*■■'• srMv^v^ r<«* !c ofKvr pi^jech aad ot.bor soy/o«/wi 4 ;/ 


sTbetailed ’Pl^n of’Procedure (Use reverse side if additional space is needed)- *■*:*<'£ ti’M/f ',■€' ? (U{ ‘* 1 : 4 


c 


vtJ'.I.U ',-.s»*■ <r■ -i' 5: . .(r«iv '4 -.,:./ f >i,< a 5 it*iry,y, ■■■ f [t$ *;sjjx» 4 ’v WliBI r ' ; h‘- ‘ 

posed project is, .'to deterpiino Jt>y ^hysiologicai jEaeatuxeaents the nature 'and Z\^r 
extent of the changes in pulmonary faction ^eaa|u^eWnts'iAi<^ M ' 

as a result of Inhalation oC tobacco'Sno^a* :.,The pulmonary function status** .- 
»dll be evaluated by a battery of physiological tests which have been shown 
tb have a .wide range betweeo. the normal .and,the abnormal^ar^ tQ-pwyids.reltable 
Criteria ©f 
out adequately 

pofure frO si,.? - ~sa 2 -'i. *■& -h$Cst $ e<y»*» 2 >rt,ed|: Js*. 

Thevindividualstb be,studied will consist of essentially'normal volunteers 
and patients with different types of chronic pulmonary diseases both at rest 
and under wild 'to moderate stress with, exercise,tests employing both the,. 
btep-up test and the treadmill. The method of studying the effects of smoke 
can be measured either before and after smoking in the usual manner and in ex¬ 
cess and from breathing air containing tobacco smoke. The type of measurements 
to be obtained include lung volume measurements from spirogram recordings of‘ 
total vital capacity, timed vital capacity, and maximal breathing capacity be¬ 
fore and after bronchodilator. The residual air volume is determined by the 
oxygen open circuit method and duplica^e, K checks of 100 cc. or less are obtained , 'CA V<' 
on each case. The alveolar nitrogen detarm|5Sfcj£^ 

of oxygen breathing. The exhaled N 2 curve is obtained after one deep breath 
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> 4 ’. , *• - *•• -IneiD H>i6©es5I io^T noilBDiltjqA „ ,* a . v /. I };, v 4 .. - ’ip ; 

'arterial blood samples art "attained and th# oxygen content and'capacity "and ^ f 

p ,jDOgiContent determined on the Van Slyke nanonietric apporatua 1st duplicate*' 

>3he arterial blood pj|g&a determined on tha Cambridge glass electrode;-'The. 
VfeeefcgidbiAiftt feisfed on tha oxygen capacity and spectrophotoaetrlc* Direct £' 
tension measurement* of arterial blood oxygen and carbon dioxide Using tho .1 

i; ^Riiay ^bubble'method : aro performed* Direct recording* eft blood areseurp! fro*-.' 

^the brechiaX*ait*ry-ifttluding racordift^frthto|traoluroipcato 

'•vStethaia gage' and electronic pressor# recordex./^TbeipulBonafy^gantllatidb^f^^V' 0 
!, 'Beasur^fflantsUncludar'-Hsting and axarci«e c^a9ur*a»nti l 'of raipir*tory.*ate».'M‘jji;'! '''' 

^ceht of otyaan'axiraCtadifxca^tM^ini^iaadcaiJ^biratthadii^fiude^ ■■P^S-U' 

|'-:fl^tiilad^ttUdio#7on*^ , ‘iiatrlliSCio^;bf^l^i^--gi»li^''ibl^^r^4^1wtw^^5;^ 
^thodsOf fi»a%urfca*&£S^ 

^permitting', the use of*ibaeoig**as ( t&clfe«tr helium^alttbejif gygx^jLdg'MilftisB 11 *' v 
dicated. The affect of bronchospaea ondistribution of'gases intbelungst’en 
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Originally activated 
Jhne 1, 1955 

TOBACCO INDUSTRY RESEARCH COMMITTEE Renewed as of July 1956 , 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 

Application For Research Grant 


Date: May 1, 1957 

'1. Name of Investigator: Hurley Lee Motley* M.D. 

'• rf ■ <■ ■> ■ -. . • ■ ■ ' •. ••• - > ■ .... <■ . ’ j. 

2. Title: Processor of Medicine and Director Cardio-Respiratory Laboratory, 

University of Southern California School of Medicine 

3. Institution University of Southern California 

& Address: 3513 University Avenue, Los Angeles 7, California 

1 •' 

4. Projector Subject: ^ Study of the Effects of Smoking on Pulmonary Function. 




5. Detailed Rian of Procedure (Use reverse side if additional space is needed): 


JiV 


This application is a request for the continuation of the grant started in 
June 1955 under a proposed three year plan on the study of the effects of cigarette 
smoking on pulmonary function in nan. As of March 1, 1957, studies have bean 
obtained on a group of 1^1 cases (all smokers) with an age range of 2 k to 70 years 
(125 men and 16 women). Each case had pulmonary function studies including lung 
volume determinations and arterial blood and gas exchange measurements, except for 
three cardiacs and one normal case used in the compliance studies. The above 
investigations have been described in a paper entitled "Effect of Cigarette Smoke 
on Pulmonary Function Measurements" and presented before the Annual Meeting of the 
California Medical Association at Los Angeles, April 29, 1957. A copy of th±3 
paper has been sent direct to the Associate Scientific Director, Tobacco Industry 
Research Committee. During the past year data were obtained at rest in 50 cases 
using a smoking device so that with each breath some cigarette smoke would be 
Inhaled in the lung with the respiratory gases. The use of the smoking device in 
the closed circuit insured that the smoke was distributed in the lung and should 
intensify the acute effects of cigarette smoke. It is desired to extend this type 
of study to mild exercise. Pulmonary compliance measurements have been obtained 
pn 4l cases, using a continuous cycling method with modifications, recording volume 
and pressure changes on a Dumont oscilloscope with the loop interrupted by a 
blanking generator for time, and blips at the no flow points produced by a flow , '' 
sensitive zero pressure device. The loop was photographed with a Polaroid Tie"d 
Camera. Patients were studied in the sitting position during spontaneous quiet 
breathing, before and immediately after smoking one cigarette. There was a 
significant decrease in compliance after smoking in 56^ of the group, vhilo 2*# 

^ *. -' ,v. ? ’ J$qu!per ; iittj3k^ jndysiiydocuijte^^ 










vvt 


1003541535 


showed no change and 17$ demonstrated an increase in the smoking compliance. 

Further studies of the effect of cigarette smoking on pulmonary compliance are 
indicated in relation to the work of breathing in an attempt to delineate those 
changes due to vascular both in the greater and lesser circulation as compared to 
the direct effect on the respiratory mechanism. In two cases follow-up studies 
were obtained on emphysema subjects after smoking cigarettes had been stopped 
voluntarily and as far as can be determined, no medication had been taken during 
the non-smoking period which might be a factor in altering the pulmonary function 
measurements. It is hoped to obtain more follow-up studies of this type. The 
effect of sublingual administration of measured doses of nicotine on pulmonary v 

function measurements is planned when the tablets are available. At the present * 
time data on residual air measurements before and after using the smoking device, 
employing a simplified helium closed circuit method is under way. The helium 
method is rapid and checks quite closely with the oxygen open circuit method in 
this laboratory. Ho measurements have been obtained on pulmonary artery pressures 
while smoking as yet, but it is^ hoped to obtain some. Elis was planned on two 
smokers undergoing cardiac catheterization studies during the past year, but both 
patients developed reactions during the catheterization procedure and the smoking 
test was not performed. Studies are under way using the nitrogen meter and 
continuous recording of nitrogen wash-out for seven to ten minutes before and 
after using the smoking device with one cigarette. The overall studies are 
directed in trying to determine the nature of the changes thus far observed from 
inhaling cigarette smoke on lung function, whether it be bronchospasm, edema . V 

changes in the bronchiolar wall or circulatory changes especially in the pulmonary 
circulation. ^ 
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6. Budget Plan: 



Salaries ' ' • $10,000.00 

Expendable Supplies 3.000.00 

Permanent Equipment ______ 

Overhead (15.$) 2,000.00 

Other ' _ 

Totall $15»000.00 


7. Anticipated Duration of Work: One more year to complete as planned. 


8. Facilities and; Staff Available: 

The Cardio-Respiratory Laboratory is located in the Hospital of the Good 
Samaritan, 1212 Shatto Street, Los Angeles 17, Calif. This laboratory is equipped 
for pulmonary function studies of all types, including cardiac catheterization. 

The director, fellow, three technicians and secretary are all on a full time basis. 
Dr. Paul Kotin and his entire staff are consultants, who are engaged in the study 
of the Biologic Effects of Air Pollution. 


9. Additional Requirements: 


10. Additional'lnformation (Including relation of work to other projects and other sources ofl supply): 


with 

i;- Our assoeiation/the Biologic Effects of Air Pollution projects provides 
experimental and clinical subjects for the study of respiratory function following 
experimental and naturally occurring exposure to air pollutants. This phase of 
the work is being supported as part of the air pollution study. 


Director of Project Motley, M.D 


_/a/ Robert B. Fisher_ 

Business Officer of the Institution 

Source: https://www.industrydocument^4osftetteld®tfe#f?rneft00®nt 
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ROSCOE B, JACKSON MEMORIAL LABORATORY 
Bar Harbor, Maine 

September 18, 1958 

.. -#4 , 

Progress Report 
to 

Tobacco Industry Research Committee 
150 East Forty-second St. 

New York 17, N.Y. 


C 

Title of Project: 

The production of genetically controlled animals and 
tumors for possible use by T.I.R.C. grantees in experimental 
research on tobacco in relation to health by (a) expansion of 
known inbred stocks and sources of tumor supply; (b) the pro- * 
duction of such hybrids or heterozygous types as become neces¬ 
sary; and (c) the relation of this material to specific experi¬ 
mental work at the Laboratory. 

Principal 1 Investigator: William S. Murray, Sc,D. 

Senior Staff Scientist and Associate 
Director 

Roscoe B. Jackson Memorial Laboratory 
Bar Harbor, Maine 


Period: November 1, 1957 - September 30, 1958 
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As demonstrated in the first three progress reports of work done 
under this grant, the breeding colonies of the listed inbred stocks 
of mice and their hybrids have been undergoing continuous expansion. 




The rate of this increase is summarized and extended through the 
fourth year as Exhibit A. While this expansion has been carried on 
as rapidly as the breeding colonies and available housing facilities 
would permit, the production from the colonies has never caught up 
with the demand for these mice. Hence, the expansion continues 
through the fifth year as illustrated by Exhibit B. It is expected 
that this enlargement of the colony will be accomplished in the late 
spring of 1959. • , : 4' 

These expansions, with the concentrations of populations which jWP 
they have entailed, have created many problems int 

a) Maintenance of genetic purity of strain, 

b) Health control, ' 

c) Housing arrangements and housekeeping, and . 

d) Personnel training. ^ ' • / .- . 


•W — 


Genetic purity of strain has been safeguarded in the following 
manner* • ; v • ■; • 

a. Maintenance of a segregated colony of foundation stocks, 

b. A carefully controlled and studied colony in which an 
expansion in numbers is carried on, 

c. Systematic recording of the breeders obtained by the 
production colony from the expansion colony, and 

d. Keeping animals used in final production pens as close as 

possible, in generations, to the original pair in the 
foundation stock. * . - 


•\;r^v v £utr 

?\aV 

• . W,J ■ 


Health control has been accomplished by* - 

a. Systematic observation and testing of colonies for 
diseases indigenous to mice, 

b. Systematic treatment for mite control, 

c. Physical segregation of breeding colonies, 

d. Rigid cul1img of weaklings, .V 

e. Conversion from wooden to stainless steel breeding pens, and 

f. Improved washing and sterilization techniques. 

Housing and housekeeping* 

The effort to find suitable space and to adapt it to our use has •- 
been continuous. This has resulted in the acquisition of five out- 
lying buildings? arranging for heating, ventilating and waste disposals'll 
and in the training of personnel in the necessary techniques 
indoctrination in the necessary safeguards to the health of the 
animals. ~-'''i'; hy.u■.iv'V 

; v-\ : " •■■■ ‘ '' • v ' ■ 

As a result of these efforts and precautions we have been able to - 



2 


keep the colonies in good health, provide breeders for renewing the / 
old pens and for the scheduled expansion, conduct a rigid culling: 
program, and provide others with 78% of the total production. 

We are happy to report that this program is now self-supporting ; 
and that a request for further support from T.I.R.C. is no longer 
justified. ■ ••••••••. • ••. 

. In addition to the above, the funds in the grant have been used 
to support the work of Dr. R. H, Gwynn in the "Biological activity of 'If-: 
tobacco tars." ^ ,«v 


Dr. Gwynn's report» 



During the past year the following investigations were made 
regarding the biological activity cf Tobacco Tars*. i 

Effects of Tobacco tars on mouse lung and subcutaneous tissues , .. ■ A.' 
While there is considerable information available concerning: the 
effects of tobacco tar on mouse skin, very little is known about its 
action on other tissues. For this reason the following experiments ' 
were undertaken. • ' ; ' - ■ .v, 

a) Denicotinized tobacco tar was prepared by the method of 
Wynder et al, (l) and dissolved In carbowax. Small amounts of this 
mixture were injected into the thoracic cavities of one group of mice 
and into the bronchi of another, (The tar was introduced into the 
bronchi by means of a needle passed down the trachea.) In both cases 
the mice died soon after treatment. Mice treated with the solvent 
alone survived. 

b) Lungs from 17-19 day old A/sn embryos were grafted into'the V 

axillary region of young: adult A/sn mice. Two months later 40 1 of 

these grafts were threaded with silk thread which had been soaked in • 
denicotinized tobacco tar, and 20 were threaded with untreated thread. 
Hosts carrying grafts with tarred threads showed symptoms of severe 
nicotine poisoning but recovered in a few hours. 6 months after > 

threading hosts bearing 20 tar treated grafts were killed. No tumour^ 
were found. The remaining grafts will be examined when they have been 
exposed to the action of tarred threads for 12 months. 1 


c) 0.1 ml of a: mixture consisting of 2 parts of denicotinized 

tar and 1 part of sesame oil was injected subcutaneously into 20 
A/sn mice. These were examined once each month, but no tumours have 
yet been found. This experiment is still in progress. 
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* The Tobacco tars used in the experiments described in this report : j?H 
should more properly be called cigarette smoke condensates, but the 
shorter term is more convenient. 

, Source; 





Effects of tobacco tars on the sterols of mouse skin * The 
sterols present in mouse skin may be roughly divided into two cate- 
cories, Cholesterol and : the "fast acting" sterols. Though small 
amounts of 7-dehydrocholesterol and other sterols of unknown con- 
$titution may be present, the major constituent of the "fast acting” if,; 
sterol fraction is^ -cholestenol (2-4), therefore, in this report the , 
whole "fast acting" fraction will be referred to a s/l 7 -cholestenol. t,* 


It has been shown by Baumann, Kandutsch and their co-workers -;V 
(2-4) that the application of carcinogenic hydrocarbons to the skin r 
of mice causes a drop in the concentration of 7 -cholestenol, where - f 
as only a very few non-carcinogenic irritants have this effect, Since 
some workers have shown that tobacco tars are carcinogenic to mouse j 
skin, and it is suspected that active fractions are polycyclic hydro¬ 
carbons, the effect of tobacco tar on the sterols in the skin was t 
studied. The ultimate object of this study was to see if changes in', 
sterol level could be used as a tost for carcinogenic activity in ‘ 
fractions of tobacco tars, - 



:r. ■ 



The tar used in these experiments was made by smoking cigarettes 
in a simple machine. Since these experiments were of an exploratory- 
nature no attempt was made to measure the combustion temperature of ; 
the cigarettes. The rate of smoking was two-second puffs per minutej 
and the yield of tar was about 4 grams per hundred cigarettes. For } 
application to mice the tar was made up as a 50% solution in acetone' 
(w/v). The mice used throughout these experiments were BAF^ males, • 
8-10 weeks old. Tar was applied to the back, after the hair had been 
removed with electric clippers, using a brush which deposited 40 mg.' 
of tar per application. Controls received acetone only, Mice were ' 
killed in various intervals after tar applications and ; a measured 
area of skin removed for sterol estimation. Total sterols were r ■ • 

measured by the method used by Baumann (2). Sterols of experimental 
and control mice were always estimated at the same time. Six mice ; • 

were used for each estimation. Pieces of skin adjacent of the mea- : 
sured area were taken for microscopical examination. ; : .y 


Although the concentration of %\ 7 -cholestenol was always depressed 
by the application of tobacco tar, the degree of depression varied .! 
from experiment tc experiment even' when the same batch of tobacco tar 
was used. This appeared to be due to differences between different 
batches of mice, differences that require further investigation. In 
spite of these variations certain consistent effects were found. 

These are described below. 


a) 


b) 




A single application of 40 mgs, of tar caused a depression 
in the concentration of -cholestenol, the maximum depres¬ 
sion appeared between 3 and 5 days after the application ;r, ' 

(Table 1, group a). The concentration had returned to 
normal by the 9th day, " . ."■ - 

, • ‘ - V ■' ■ 

’• '• ' •' -» i 

Two applications, each of 40 mgs.,-given on the same day, 
were no more effective than a single application. (Table l f b) {■ 


Source: https 
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c) Two applications, each of 40 mgs, given on consecutive days 

produced a greater depression in A' -cholestenol concen- 
tration than did a single application and the concentration ^ 
was still depressed on the 9th day, (Table 1* c) • 

d) Multiple applications of tobacco tar appeared 1 to cause less >- 
depression in the concentration of A ^-cholestenol than 

did a single or two applications, .When 4 applications ' 

were made over a period of 10 days and sterol content V 

estimated on the 11th day a 24% depression in A 7 -cholesteno 1 .• 

concentration was found. However, when 8 applications 
were made over a period of 17 days no depression in the 
concentration of this sterol was observed. A somewhat ; .1 

similar observation has been made when' carcinogenic hydro¬ 
carbons are applied repeatedly, but here the depression 
in /P-cholestenol concentration persists for a greater 
length of time. 


e) The degree of depression produced by two tobacco tars pro- 
duced under different conditions was about the same. Tar 
(K) was produced by smoking cigarettes as rapidly as 
possible in the machine, while tar (S) was produced by 
smoking cigarettes as slowly as possible, with a degree of 
suction just sufficient to keep the smoke flowing into the 
machine. This would appear to indicate materials respon¬ 
sible for causing depressions in the concentration of 

A 7 -cholestenol of the skin are produced even at the lowest 
rate of cigarette combustion. (Table 1, eH, eS). 

f) The effect of Iodacetic acid, (a strong irritant for mouse 
skin) and jg-propiolactone (a weak carcinogen) on the 
sterol concentration were examined. Neither caused : a sig¬ 
nificant depression in the ^l 7 -cholestenol concentration, 
although the former causes histological changes very 
similar to those produced by tobacco tars. (Table 1, fl, fP) 

As previously stated, the degree of change in the sterol con¬ 
centration after tar applications to the skin is somewhat variable. 

It was suspected that this might be in some way related to the state 
of the skin at the time of tar application. For this reason the 
sterol concentration of the skin was estimated at various stages in 
the hair cycle. 


When the hair is plucked from the backs of mice during the rest* 
ling phase of the hair cycle, a new cycle begins at once. Estimations 
of the sterol content of mouse skin taken at intervals after plucking 
showed that both cholesterol a nd 7 -cho le steno 1 concentrations rose > 
rapidly reaching a maximum at 7 days after plucking (Table 2) and 
thereafter declined to the normal value. Further investigation of 
this effect is required to discover its significance in connection 
with effects produced by tobacco tar. 


While these experiments have yielded some interesting information 
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and suggest that changes in the concentration of 7 -chole$tenol may 
be used as a means of detecting carcinogenic activity in materials 
applied to the skin, considerable effort is required to elucidate 
the significance of this sterol in carcinogenesis. 

Studies oni enzyme activities in mice receiving carcinogenic and 
other treatments . The effect of carcinogens on enzyme systems in 
vivo has received little study. Apart from the importance of these 
systems in tumor biology, it is clear that if one or more enzymes 
could be shown to be specifically affected by the action of carcino¬ 
gens an extremely useful means of detecting carcinogenic activity in 
suspect materials would be at hand. With the aim of developing such 
a test the effect of carcinogens on a number of enzymes in mice was 
investigated. 

It has been shown by Adams and Roe (5) that the activity of liver 
catalase is depressed in mice treated with some carcinogens. Since • 
the activity of this enzyme is also depressed by the presence of a A 

growing tumor in the mouse, it seemed possible that other enzymes ) 

which' are affected by the presence of a transplanted tumor might also 
be affected by carcinogens. Livers of mice bearing transplanted ./ 
tumors show decreased arginase and esterase activity. Therefore, the 
effect of carcinogens on these enzymes as well as catalase was studied 

4 

The carcinogens used were 9.10-dimethyl-l.2-benzanthracene, 
20-methylcholanthrene and croton oil. (The last is variously des¬ 
cribed as a promoting agent or a very weak carcinogen.) 1 A single 
application of each was made to the mice used. Estimations of enzyme 
activity in the livers were made at 2, 3 and 4 days after treatment. 
From these studies the following points emerged: 

a) It was confirmed that mice bearing transplanted tumors showed 

depressed levels of all three enzyme activities, 

b) Neither 9.10-dimethyl-l.2-benzanthracene nor 20-methylcholanth¬ 

rene caused any depression in activity of these enzymes in the 
livers of the mice used in these studies, (A/sn, C57BL and 
BAFi males.) 

c) ; Croton oil depressed the liver catalase activity of C57BL mice, 
and to a less extent in BAFj_ and A/sn mice. The other enzymes were 
not affected, (Table 3) 

These results suggest that there Is no direct connection between 
carcinogenic activity and catalase depressing action, nor is there 
any obvious connection between effects produced by transplanted: tumors 
and those produced by carcinogenic materials, on t 

liver. _ ... .. ... . ^ ■ . - • 

Experiments in procress and proposed studies . 

I) Studies on the effect of Tobacco tars on skin sterols. 

II) Studies on the effect of carcinogens on enzymes of the skin and ’> 

■ lungs. ■- ;■••*' ■■■•■'.;. ■ •-> ' ' 

'• Source: https://www.industrydocuments.ucsf.edLr/docs/tfvmOOdO; 
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III) Comparison of other biochemical changes produced in mouse 

tissues by carcinogenic hydrocarbons and those produced by 
tobacco tars. . ,,v'^v 

IV) Further attempts to induce tumours of the lungs and subcutaneous 

tissues with tobacco tars. '■ 

V) Examination of the susceptibility of sub-lines of A strain mice 

to the induction of lung tumours by carcinogens. (Preliminary 
experiments suggest that the sub-lines A/sn, A.sw, A.by and 
their hybrids differ considerably in their sensitivity to 
the lung tumour inducing action of 1.2.5.6.-dibenzanthracene). 
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TABLE 1 


AO 

•'lh ty; 

Effect of Tobacco tar, Iodoacetic acid and )3-Propiolactone ' 
on the ZT 7 -cholestenol concentration of mouse skin. „ . 

A 7 ' ‘ ’ 

Concentration of (X -cholesten^ UV 



; ■ - ■■■ • 


' 1 • t ■ 

value this i 

number 

of days after % 

Group 

Material No. of 

applied applications 

Total 
amount 
(Mgs .) 

1st application' of 
tested. 

3 4 5 9 

material ‘ '*> 

■ 11 "v ; : "Vvi-k 

a 

Tobacco 
ta r 

1 

40 

63 61 

67 

114 

- ■ ■ 

b 

ti ti 

on 

2 

same day 

80 

- 52 

— 

““ 


c 

•• ii 

2 

80 

- 30 

- 

63 

- 

d 

H n 

4 

160' 

- 

- 

- 

76 : 

eH 

Tobacco 
tar H 

1 

40 

35 

— 


•V . * V. . 

v i \ ( V A 

eS 

Tobacco 
tar S 

"■ 1 

40 

38 


“ 

7 ^ > * * y. ‘ T - T'. 

.. fl 

Iodoacetic 

acid 

. 1 '.ii 

2 

■ 101 




fP 

>B ! -propio-l- 

1 

5 

78 

- 

- 

- 


ac tone 


TABLE 2 


Concentration of cholesterol and <4 7 -cho 1esteno1 at various 
stages in the hair cycle of mouse skin. 


Days after start 

A 7 /on 2 

A 7 % 

A 5 /cm 2 

A 5 ^ 

of cycle 

yug. 

of control 

^ug. 

of control 

3 

24.1 

89 

104.8 

150 

7 

70.3: 

260 

205.0 

293 

12 

42 o 8 

158 

145.5 

208 

23 

27.1 

100 

79.9 

100 


O 

o 

CO 

Cl 

£> 

I-* 

Cl 

Cl 


A 7 -/ 


cm 


2 _ 


A V 

of control 


= micrograms of /} -cholestenol per square cm. of skin . 

- concentration of ^^-cholestenol expressed as percentage . :’J; 

of control value , . -v,';- / <V -A. . v>C7.T:'i‘ : ’ 

2 = micrograms of cholesterol per sq. cm of skin 


A cm 

A 

of control 

■ ' . Source: 


■: ■■ :■< - •• ..iiwv. .... •</ 

.v.v 

y|c , :■ < > •' »■?' * •• -:V "• 

/} D % = concentration of cholesterol expressed as a percentage 


of the control value 


. * '•*’ . {'■ ' ^04 • i*i r . • ,r>! . 1- •' . £3 tV ^ '** \ -J,*' 

VWV ’ - * * - 






TABLE 3 



Effect 

of croton 

oil on the 

■ ''*■' 1 * 

activity of liver catalase in mice, 




Activity 

of 

■ t . , -.rr,v . 

■ * •, 

liver catalase ex- 

Material 

Amount 

Strain 

pressed 

a s a 

percentage of the 

applied 

- applied: 

of mice 

control 

value this number of days ' ^ 


(Mg s.) 


after treatment. ,. v r 




2 

3 

4 ... . 

croton oil 

0.4 

A/sn 

93 

65 

115 -• 7> 

It II 

tl 

C57BL 

43 

41 

50 . 

II fl 

If 

BAF 1 

56 

mm 

98 ' V' ; 7ly 


! 9.10-dimethyl- fA/sn 

1.2-benzanthracene /C57BL 
or 0.2 {BAFi 

20-raethy1- 
cholanthrene 


No significant effect. 









Exhibit A 


COMPARATIVE SUMMARY MOUSE PRODUCTION 


Strain 


C3H 

C57BL/6 
DBA/1 
DBA/2 

balb/ 

C5”BR/cd 
A/Jax 
A/Heston 
AKR 

CS7 Leaden 
BAF. 

caf{ 

LAFj 

BBF, 

C3HeB 

AKD2F, 

Swi s s 
A 
S 
C 
R 
C 
B 
C! 

D; 

Cl 


1954-55 

Produced 


41,557 
6,943 
28,006 
57,323 
18,202 
4,808 . 
17,423 
4,140 
14,659 
7,432 
3,800 
21,342 
21,960 
5,003 
858 
11,075 
14,409 
454 


1955-56 


Produced 


47,737 

40,409 

23,471 

63,582 

20,972 

8,590 

18,060 

7,496 

20,743 

8,559 

11,696 

22,391 

29,680 

15,463 

3,548 

19,137 

3,937 

1,565 

3,433 

9,940 

24,403 

796 



1956-57 


Produced 


48,565 
107,778 
16,585 
83,593 
20,449 
4,562 
21,825 
s ft i n 


25,829 

6,327 

13,124 

19,463 

28,562 

7,409 

2,937 

12,918 

3,348 

5,536 

8,027 

145,187 

1,470 


$ 1957-58 

Produced 


44,627 
209,631 
19,335 
139,005 
16,255 
3,624 
20,789 
7,260 
32,653 
9,237 
, 17,576 
20,903 
26,974 


3,496 

22,793 


3,816 

3,854 


278,897 

2,638 

5,005 

711 







Source: https://wwwjndustrydocurriefits:^ ' 
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Exhibit B 


FURTHER EXPANSION OF BREEDING COLONIES 


Strain 


2/28/58 


C3H 

1,098 

C57BL/6 

3,394 

DBA i 

378 

DBA 2 

2,472 

BALB/c 

280 

C57Br/cd 

72 

A/Ja x 

553 

A/He 

224 

AKR 

669 

C57L 

218 

BAF, 

168 

CAFj_ 

245 

LAFj^ 

315 

C3HeB 

91 

AKD 2 Fi 

217 

BdF x 

3,192 

SWR 

70 

C58 

84 

RFM 

84 

D 2 C 3 F 1 

154 

CBA 

19 


13,997 


Expand 

to 

Boxes 

1,524 
6,173 
378 
4,212 
560 
34 
553 
224 
787 
218 
168 
371 
350 
175 
301 
3,500 
84 
224 
84 
368 
_72 


20,410 


Status 

Sept. 1, 1958 


Each Box 
Produces 
per year 


Potential 
Production 
of Proposed 
Expansion 


1,470 

42.1 

64,260 

4,831 

57.2 

353,096 

373 

56.9 

21,508 

3,805 

51.0 

214,812 

336 

57.0 

31,920 

84 

58.5 

4,914 

551 

37.6 

20,793 

224 

37.0 

8,283 

779 

54.0 

42,498 

224 

45.3 

9,875 

168 

104.7 

17,590 

315 r ■ 

35.3 

31,646 

259 ' 

81.7 

28,595 

139 

38.4 

6,720 

217 

105.0 

31,605 

3,412 

101.1 

353j 850 

70 

54.5 . 

4,578 

84 

33.8 

7,571 

84 

45.9 

3,854 

25 2 

29.8 

10,966 

72 

21.5 

1,548 

17,749 


1,270,487 


* Based on records of 1957-1958 
± Each box contains 2 breeding pens 


f «SfeSTtBCOOT 


Source: https://www.industryclocumehts.ucsf.edu7docs/tfvm060d , ; ^ ^ - 
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Application For ^Researcli Grant 


.jfi. 


f > v % '*A 


\f«W ; "lV*>i lv> -y #« 

**d *v*vfc***$ Date: ■ ’-.ffy*'"* 1 ?, :; • r*.f 



, 1 ,; ,•< 't‘v i‘ J 'f,. 

-i f ‘ ■ * ; L ‘A ' .9 


. . . 

bred stocks and sources of .tumor supply) (b) the pro* v 

duction of such hybrids or heterozygous types as become ' >v^ ’ ? '>’<• £?•• 
necessary* 


■\ ' 


, . , 7 ; - < t ( a ^ : v n.* W' •'> ryi ?:**' C>.; - • 

5.’Detailed' Plan of Procedure (Use reverse side if additional space is needed): 

ci'^irt to «*i «rt&sr tea****- of 


. . , talatO* 


accepted 
materiel 

, Industry Research Committee has been approved as a policy by its Scientific Advis- 
cry Comnittee* . • ^ 


As a corollary of this policy, it is recognized that, if genetically 
•mixed” animals are to be used for some particular purpose, ; it will be much more 
satisfactory and much more adaptable to critical analysis if these heterogenous 
mixtures are produced in a repeatable manner by the interbreeding of known stocks. 





The Jackson Laboratory has the most extensive, diversified, and complete 
representation of inbred mice available to medical researchers. It is therefore 
in a unique position to undertake the extension of existing strains, the development 
of new strains, or the producing of desired combinations of inter-strain hybrids* 

This statement applies also to the many types of tumor* produced and maintained by j, v > ; . f 
transplantation* . .. • j.: ; . •-.-v .r\. 

• ' * f • 1 : ** v ‘ . f- •> 1 V ’ < -‘-I- ft* - *■ 'l l .. 

Wc# . . - - • * * '•.. * — - ■ : •• 


raised it the Jadcson Laboratbl^hayf ^“advehiagi* oveF" 

.commercially produced animals* u ; 7 * T/t ."-'S 4'^Mt 

ThpV' arft nhtalnorl hv »lman« i nnc fwim JOfstnMu ■".ti-4:-7 


■) 


1* They are obtained by expansions from-carefully controlled nucleus M 

: .■■• ,t<,ckt ' Muz tm ^ 

' . they are systematically checked 

; v, y y • dbtonK ustry^9omprreejcfu^QC^ 


■ '{i i . . 

'■>•"//r 




Continued 2 


3* They are carefully graded as to sex, 050 , and weight* 

4* The colonies are supervised by trained geneticists, who have v 

the cumulative knowledge and experience of some 20 resident 
scientists, trained also in other disciplines, readily avail* 
able for consultation* „ ' ’V 

• ‘» 

5, The genetic qualities of the inbred strains* their Incidences y Y 

of malignancies of various types* their morphological and V ,• 
physiological characteristics are supported by a 30 year 
accumulation of data* This accumulation of information 16 
prehaps the greatest value of these animals, in that it enables 
the Staff to advise scientists who are about to undertake 
. r * specific problems on the selection of the animal material best 

adapted to provide a critical assay of their research# , , 

. ' '>'■ 1 ■ .•>' .' 1 

At the present tine the Laboratory is raising a total of 1,100,000 
mice per year* Of these, 700,000 are used in the problems of its own staff and 
for the replenishment of the breeding colonies of the 60 inbred strains main* . 
tained and for carrying on 26 transplanted tumors* The ramie remainder are observed 
and studied for genetic variations and ore then sold to some 400 laboratories ! 

and hospitals in 43 states and the District of Columbia* Smaller numbers are » 

•hipped to laboratories in 22 foreign countries, anon covering Wry continent* v , 

, t ■ . .,■ . y . \ 

During the last five years, the Laboratory has been faced with on ever- 
increasing demand for its excess animals. Requests for almost twice the number of 
animals the Laboratory is now able to produce are continuously on file* 

Provision of facilities and personnel for the purpose of producing 
additional animals Is an imperative need* 


It Is requested that the Tobacco Industry Research Committee consider 
a grant in support of the effort to meet this need, on the understanding that • - 
research projects supported by the T*I.R*C* will receive first consideration In 
the sale of the increased number of animals which will be made available* 


The grant requested will by no means cover the whole cost of scientific 
personnel needed to supervise and check the genetic qualities of the animals studied, 
or of the overhead needed to provide the facilities for their production- It will, 
nxsbxxli however, justify the Laboratory in undertaking the production of a significant 
number of additional animals for the purposes mentioned* It will also make an im¬ 
portant contribution to further and more completo genetici analysis of the various 
inbred strains, and their hybrids, and of the tumors which they produce both natur¬ 
ally and by induction. This will make the material studied increasingly valuable 
for all typos of medical research* 



viY 


:.W„„ 
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Continued 3 


6 Budget Plan. 


' ;..;s 


' ?* lhri j u c .. '' • 20,554.00 * 

Expendable Supplies --7 585 00 " ' : \ 

£ ,Permanent Equipment _ n* ngn*nn 

' • Overhead . ’' 9 . 350 .OT 

l " '"^'(Laboratory services , * v.biy.uu ’ 

and overhead) :;:JM rite* obey 

; ?*This does not include salary of Principal Investigator. . 

■ ' * y i • .i , ^ •' (J ; J - 1 . • % v ,. » ^ ^ f "is 

7; pvv r ?!'®n(r\{liift # iS.ya^continuing problem of parallel .duration with the 

interest of the Tobacco’ industry Research Committee in any phase of experimental ' , 
research on toJbaccp.in relation to health, which includes the use of controlled animal ' ! 

: v:.,/■ >r nxt jp f x , a A 0Q-. j?* Jj* ec *.JkS ^ — or in Xil£°v : > —•,» .*> 

-■ k ‘■ v ' *' . / *■ ■ ,t. , ,, . Vr W ■" ■ " "■V'/'f" ti-' J 

' The proposed plan will not require the acquisition of additional professional, vy- 

persohnel. yThe laboratory is at the moment .construction quarters for the proposed 
expansion - and plans to staff these new quarters with caretakers and research assistants 
now in training. These will be augmented by new personnel in the unskilled categories. 


Vy > The facilities, equipment and services of the Laboratory plant, valued at 
$L, 164^000JV>ill f be Available ttf this effort, nlhe present jaachanized cleaning and 
ste^leinfe^Sriwa^t has capacity for.the proposed additional load, . “f " 


y tohJ\t*d, WiariA ii‘ twiswr '••••. 

t.” ■■ . -snch h'/ijT‘i«n or ** t 


L-V K‘< 

, r -ivT^: I 


’•t-V-f* /,5.r, *. 


10. Additional Information (Irtcluding relation of work to other projects apd other sources of supply)!. 

' ^'•* J iincluding relation 

of work to other projects and other sources of supply)! 

u'v> 'si jpwrj&ii&j.-f. ■■? *, ?.k ^»4f has^-'Wfc^a 

rcjtptvsP jtOn the basis of past performance, this plan should make available, to ; * . 
Research outside the Laboratoryj an additional 100,OCX) miceper year,. 
iftdwlry (ktsttiitotf Mu‘ b&‘ ft# ' ? 

tfr Cc ^idttwv • ; ' ' . " > . , ; v ‘ • •.- ^ 


- /•*. m - 1 jt \ 

"H ti- fJi fe U 1 :. , • w . *' / 4 

r •, V \ ; .y 

V. V ^ ^ f ’ 

i y-) uj V i 

h-i c r * <r '^. 

*j\r t irt>v 

•< .• t {•+ - 

J ‘ s i } i 1 


.luttl^'rvOtoJTf £f>i iilcir 7,vjr-. 

- jviacvAifci h tv 

♦ ja . 4 -s. • r • •*! 

. / - 1 ri i, • -5 . 

'if! ■t&i-'i' 

rsMt.rotjfrharui* < 

55l4tux%t»' ars jUOv <£ *«-«' \v. \ 

tXx 

'-n-'/i- l > 


of 4-n««t- ritveki! 


■ * 14 „V.<U. pVA r.'-'S- t'UI Si.i 8" t'iii' td,. frit! ccr.v.i fit * 

rearssetit.vlija..af Innrca: -fits avaLla^lv- «adicr.i H if tnejrsfarfc 

in. a wiiqfi* tr ^crt&ko tU estcnslTat of v.^, the 

of new <*f tlw g of •“tiesis«i ; ts-f hyt>v«4ti«yv 

ThM st-st^an- aleo- to-, th* ty;*s of twsts^ 

• .4 ... ■ ,,v. ,yv. he; V'. 
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Dr. DuPuis: 

I enclose also' a copy of the revised 
application (No. 52) from Dr. William 
S. Murray of the Rosco'e B. Jackson ' . .. ■ 
Memorial Laboratory. This was revised < 
according, to the recommendations, of the 
Board at its January meeting. 

This revised form was distributed! on 
February 21st and approved! by the Board. 




R. 


r 


• 


H. 


R. C. MOCKHTT 

Tobacco T mdustry Research Committee 
Empire State Building 
New York 1, N. Y. 

LAcka wanna 4-1440 



Soured: h'ttps://wwwjndustrydocuments.ucsf.edu?cfocs/ffvm0ppd^ 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 


350 Fifth Avenue 


New York 1, N, Y. 


Datei December 15, 1954 
(Revised copy) 


! 'V ' I ' “ 
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1* Name of Investigatori William S. Murray, Sc.D. 


Titlei Research Associate and Administrative Director 




3, Institution Roscoe 3. Jackson Memorial Laboratory, Bar Harbor, Maine. 
& Addressi 


Project or Subject* The production of genetically controlled animals and tumors .. 

for possible use by T.I.R.C. grantees in experimental re* 
search on tobacco in relation to health by (a) the expan- - km 
sion of known inbred stocks and sources of tumor supplyf (b) ?> 5 

the production of such hybrids of heterozygous types as 
, come necessary! and (c) the relation of this material to ; 

specific experimental work at the Laboratory. 


5. Detailed Plan of Procedure* The use of genetically controlled strains of animals . ;%.■ 
has become an accepted principle in medical research. The employment of such controlled 
animal material in research projects to be initiated by, or supported by the Tobacco / \ 
Industry Research Committee has been approved as a policy by its Scientific Advisory ' x± 


Committee. 




As a corollary of this policy, it is recognized that. If genetically "mixed* •> 
animals are to be used for some particular purpose, it will be much more satisfactory 
and ouch more adaptable to critical analysis if these heterogenous mixtures are pro- J; 
duced in a repeatable manner by the interbreeding of known stocks, / v, ■ ; f ; -.) 


The Jackson Laboratory has the most extensive, diversified, and cocplete repre- . 
aentatlon of inbred mice available to medical researchers. It is therefore in a unique 
position to undertake the extension of existing strains, the development of new strains, 
ex the producing of desired combinations of inter-strain hybrids. This statement applies 
also to the many types of tumors produced and maintained by transplantation. 


Mice raised at the Jackson Memorial Laboratory have the following advantages 
over commercially produced animals* 


1, They are obtained by expansions from carefully controlled nucleus stocks) 


2, They are systematically checked for purity of strain and indications of 
.initio", V;V V , 


3, They are carefully graded as to sex, age and weight) 


. I- v 

- « . ti . i i , 
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4. The Colonies are supervised by trained geneticists, who have the 
cumulative knowledge and experience of some 20 resident scientists, .' 
trained also in other disciplines, readily available for consultation, : 

The value of supervision and study by the Laboratory Staff is apt to •<y^ 
be underestimated. It will be recalled that statements have been »sde !;!<( 
to the effect that cigarette smoking increases the probability of cancer ^ 

general . The constant investigation of the large genetically con- V/|j 
trolled colony of mice at Bar Harbor is providing increased knowledge of 4 
the etiological factors characteristic of magy types of cancer. This ,4 
will allow an increasingly accurate estimate of the Independence and 
interrelationships of various sorts of neoplasms. While the degree 
to which such work applies to humans will remain debatable, the fact IVi 
remains that relationships and principles discovered will continue to 

toxp£xse6a«£8E8ttEexx8xgffXExa?¥^srasx^xs?(yisxslaxaxyati«Ka;xx«suxEi . 

be of significance as have all phases of comparative medical research, 

5, The genetic qualities of the inbred strains) their incidences of 

malignancies of various types) their morphological and physiological " 
characteristics are supported by a 30 year accumulation of data. This 0 
accumulation of information is perhaps the greatest value of these Jy 

animals, in that it enables the Staff to advise scientists who are ’ 

; ;• v , about to undertake specific problems on the selection of the ? V ; 4 

animal material best adapted to provide a critical assay of their > • ’ 

research. 

Some idea as to the extent of this material may be given as follows. 

There are some sixty (60) strains of mice which are being maintained 
at the laboratory. These differ in the indieence of adenocarcinoma ; 

of the lung from 85 4_# in the highest strains to 0,1# in the lowest. 

Lung tumors may be isolated as the only type of neoplasm in some strains 1 
and occur in conjunction with other neoplasms in others. Data arp being • 
collected continuously on the "natural" incidence of lung tumors in these 
strains. Such data would be significantly augmented by the proposed v \ 
grant, • / V •* ’ f ; 

Additional animals produced and observed will also increase the incidence 
of new mutations and substrains, at least some of which should be useful 
in research of interest to the Tobacco Industry Research Committee, 

At the present time the Laboratory is raising a total of 1,100,000 mice per 
year. Of these, 700 t CC0 are used in the problems of its own staff and for the replenish¬ 
ment of the breeding colonies of the 60 inbred strains maintained and for carrying on 26 
transplanted tumors. The remainder are observed and studied for genetic variations and 
are then sold to some 400 laboratories and hospitals in 43 states and the District of 
Columbia. Smaller numbers are shipped to laboratories in 22 foreign countries, covering 
every continent. , 

*■ . -■■ ■■ • - .. * -v ■* 

During the last five years, the Laboratory has been faced with an ever increas-V 
ing demand for its excess animals. Requests for almost twice the number of animals the 
Laboratory is now able to produce are continuously on file. 
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In the Laboratory’s own research there are many problem# which will be 
directly or indirectly aided by the proposed grant. A number of these may lead to 
prospects which will later be submitted individually to the Tobacco Industry Research 
Committee by the Investigator or investigators concerned. As examples may be cited 
work by Dr. Kaliss on the effect of stress on tumor incidence in micei the experiments 
on stress in relation to behavior* nervous stability and memory in dogs by Drs. Fuller 
et al| work on the ihfluence of various carcinogens on transplants of cancer suscepti¬ 
ble and non-susceptible lung tissue of mice by Little et al| and the *>proach to the 
successful synthesis of artificial culture media for animal tissues (Kaymouth et al). 

A. . . ' , . 

Profusion of facilities and personnel for the purpose of producing additional 
animals is an imperative need. 

It is requested that the Tobacco Industry Research Coainittee consider a 
grant in support of the effort to meet this need* on the understanding that research pro¬ 
jects supported by the T.I.R.C, will receive first consideration in the sale of the in¬ 
creased number of animals which will be made available. 


6. Budget Plant 


For the first year. 1955-56 


Salaries • -n 
Expendable Supplies 

(1) Permanent Equipment 

(2) Cverhead (at 15#) 
Other 


20,554,00* 

7,585.00 

9,350.00 

5*623.00 


For, Succeeding years 

Salaries 

Salaries 

Expendable Supplies 
(3)Overhead 


(Total) $ 43,112.00 


20, 554.00* 
7,585.00 

ii» 


$ 32,359.00 

♦This does not include salary of Principal Investigator. 

(1) This involves racks for cages and the necessary alterations 

of space for the work. 

(2) This item has been reduced to conform with the general policy 

of the Scientific Advisory Board. 

(3) This Item is smaller than in 1955-56 because of non-recurrence 

of the "Permanent equipment" item. 


O 
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The grant requested will by no means cover the whole cost of scientific 
personnel needed to supervise and check the genetic qualities of the animals studied, 
or of the overhead needed to provide the facilities for their production. It will, 
however. Justify the Laboratory in undertaking the production of a significant number 
of additional animals for the purposes mentioned. It will also make an important con¬ 
tribution to further and more complete genetic analysis of the various Inbred strains, 
and their hybrids, and of the tumors which they produce both naturally and by Induction. 
This will make the material studied increasingly valuable for all types of medical re¬ 
search. 
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7# Anticipated Duration of Worfts This is a continuing problem of parallel duration 
‘V'j ’with the interest of the Tobacco Industry Research Committee in any phase of experi- VOT 
-j v mental research on tobacco in relation to health which includes the use of controlled 

■ ~ ,7 animal material to be used la_ylYQ or toot In vitro . . ' ; -7 

7xr : : 7‘- T ‘\*? 7 .. • ^ . f! ... f; 

7 7 8. Facilities and Staff Available! The proposed plan will not require the acquis Ion 'p3 
A;’., of additional professional personnel* The Laboratory is at the moment constructing 
,7j. quarters for the proposed expansion and plans to staff these new quarters with caretakers 1 
l! j and research assistants now in tuning. These will be augmented by new personnel in "IfCl 
X 0 the unskilled categories, ...•. • , 

‘ ‘i^;•••..* " -a -- -• ’’ ; 7 ■" V <• ^ ; : ^ 

■')' Tho facilities* equipment and services of the Laboratory plant* valued at 
• $1*164*000*00* will be available to this effort* The present mechanized cleaning and 7 l>'i 
‘ ' sterilizing equipment has capacity for the proposed additional load* ... :^vJ\-.r 

; , 9* Additional Requirements! None, •/ 

■ ~7r '• ,• 7 . • ■■ ' 7 ','.7' * • t : V" £ Y<£ '^fY 

10f Additional Informatictu On the basis of past performance* this plan should make ^ 
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Signature /s*/ William S, tUrray \ 

Director of Project '- :v v ’ ' 

-!• y y " ?*” - 7/ r ; < v >'*■* -■*■■£ 7 •%‘'7f^:^v-y3. < 

/$•/ Dale J. Foley ' " ‘ ‘ 
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Business Officer of the Institution '' uv 
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Tobacco Industrt Research Committee 



V v- f 


February 16, 1955 


There is a change on your outline of individual investigators and institu¬ 
tions applying for grants from TIRC. 

#52 - William S. Murray Sc.D., Roscoe B. Jackson Memorial Laboratory has 
sent in a revised application. The changes are as follows* 
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Subject - The production of genetically controlled! animal's and tumors for use ’ 

in experimental research on tobacco in relation of health by (a) the > 
expansion! of known inbred stocks and sources of tumor supplyj (b) , • 

the production of such hybrids or heterozygous types as become 
necessary; and (c) the relation of this material to specific experi- • 
mental work at the laboratory. . • .'y 

Amount - $43,112.00 - first year 


The complete revised application will be distributed! at the next meeting of 
the Scientific Advisory Board ; on January 20-21. 


etk 






Jppu.rce: http.s://wwwjndustry;dpcumen^ 
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TOBAGGO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N. Y. 

Sitn « 

■ P-AXm u Renewal of 

Application .ForAesearch Granf 
Q v t*h*«xi 
* 04*- 

Date: 


•?* 

B.l 

■ ■_ i+smim- 

- 

December V XW5 >:%a 


* »■ 


■ •*r. 


t. hJame pf lnvestigator^f vitfiitJ, 'SMtOrtfftf <*«&?' pWfciej* *f 4*dVt«i ‘dmiSm'W&tii 
*£ Ur# Tcbaeee,-.industry 9.*§**t*m : UwE&'i.Km *ha*t of 


t«s* • - s '- 

: y ; - \ 

$**, .vnMee-o in tsUtion to SwwltL:. wfrt&ft ‘m*,**S of rJk&fefn#4$^-J?sLnal 

2. Title-., Research Associate and Administrative Director tdr i p y& ftjfo*--. /.>.:,•.■••>•• . • 


kW! ^y#mce#plleh the prapt'Sed: wr* X*. r»K?& 1 Vsi$> *** the ,56b* ’ #4 
:?^!^ ,i,u,i ?" j ..^UiU*o»coe.A*vJ*ck#6iiv*i««ori»l XiJjicwpotMpyv>W»4i v by i» M«5» 

M f AA d< v® ss - ; t ** Bar Harbor, *iaine ?•/ •,/.'• 


4. Project or Subject: y^e production of genetically controlled animals and tumors for 
possible use by T,I.R.C. grantees In experimental research on tobacco in relation 
* to health by (a) the expansion of known Inbred stocks and sources of tumor - ; 
supplyi (b) the production of such hybrids or heterozygous types as becomes 
necessary) end (c) the relation of^this material to specific experimental work 
at the Laboratory, );>■ ■ f" v . , < , , . 


- 



V'S > 

C. • 


5. Detailed'Plan of Procedure (Use reverse,side.if additional space is needed): 


Vi ' 


*?#*''* 


1/ To continue the planned expansion of the inbred nucleolus^and nucleus outlined 
In our*original proposal* v'; r* yxti-i&rA i«fc .{-£;&*$« abas'd**- 

the a it J <»». ;.y tfc# *;«■ oiv ♦ 

2,'‘-To Continue the "checks and controls for health and purity of strain in the 
nuclsus and breeding colony, , i 


3, To continue the checks and controls over the 20 or more transplantable tumors 
carried. 




4, To continue the study of the life histories of first generation hybrids, 

5, To axpand the breeding colony started in 1955 to the point where it produces 
approximately 10,COO animals per month. 
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Dinfcow c 
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<*« ■ ■ B a J * T i ss2}ms.m 


i: ^nticipalM buraWoiTW Work* ' TM."i.'’M r t6ntlnulrig problem of parallel duration with tl» 
interest of the Tobacco Industry Research Committee in any phase of experimental 
research on tobacco in relation to health which includes the use of controlled animal 
8. facilities and Staff Available-* *^material to be used in vivo or in vitro. 

•; j> 1 ’ i 

t0 accon f lish th * Proposed work is available and on the job. No addi¬ 
tional 1 facilities 'ire tieededi* The riewinouse room, equipped by T.I.R.C. in 1955 , 
is completed and functioning verf satisfactorily. 



9., Additional Requirements* 

{h) '/*«• sf fcueh hybrids 

. Replacement of animal ^cigdi --^ $1,500,00**•*••»£ J*'i to. : ur>-nMM.kw. ’ 

« > ■ ■ . • . 

"f':' ■ t ' 


i 


t ' '• ; 


10. Additional Information (including relation of work to other projects an<? other sources of supply): 


• ‘cv, »:-c. 


Xa mentioned^in Report 1 of Progress/ tiUf 1 &mlhV St *tHi i'UiiSrt ! fia* ; l^en*f6^“^ 
• funate, darticularl/in ’that it protects workers on T.I.R.C. projects against 
^ the pressure for mice created by the greatly expanded chemotherapy program of 
the united States Public' Health -Service/^ *v &1 aa>v>*« i. 

hs**vU*af * Oddity ; . . . 

-v J ... •’ t i 

; * the vnd. otanii mt t?*t- cr <*«*•*• tr4«jfUntaMj>: tyrcavs 

- j..' 

•:*> ti» study of the. iita hlftoriem if first .gane/aiUofe hybrids* . - 

, -Tn. fce'U’tfsy-" »*.**•«*! in 1 >5$ to the point vfcer* it •. 


•\x 


V V 

* 'i 


DireckM^ Pro^e\f^ S» Murray ~ 


Q^s (PlUcer of fho^PnslffYfic 


Business Utticer ol the rnstftfition 

Comptroller 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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REPORT OF PROGRESS 
to the ' '0 • 




December 5> 1955 
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H* E Tobacco Industry Research Committee 




■' Periods March 1, 1955 ~ December 1, 1955 


> 1 :• v"-h 




i .-'.Iv 
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v-%*? *v- 

' . ' 9 >\ *r ; .‘V >. ■■■.. ; 


Title of Project: The production of genetically controlled animals and tumors for 
: "possible use by T e I # R»G* grantees in experimental research on 






/? Vi ; ■*. ^ r ' : ; ’v v’tobacco in relation to health by (a) the expansion of known 

' ’ inbred stocks and sources of tumor supply; (b) the production 

V; ^ suc h hybrids or heterozygous types as become necessary; ar " 
rV - r ( the relation of this material to specific experimental 

: i yl'A.’.Jat the laboratory* -/y• V; E.R' f , } (i . ■ ;• 




and 

work 




Vs.V, 


. ii i. './'V 


: v / Name of Investigator: William- S, Murray, Sc.D,, Roscce B. Jackson Memorial 
I-■ -i-. :; ./j70 ' Laboratory, Bar Harbor, Maine, 

‘E: Av- -OOo <? .i. 7 .’O'-H ..... :‘V, -i:--.. ... ■ . •' ' ' 




!♦ t 

‘1!-- 






. h-,- ■ i! ' 

1 L: •*: ( - 


* 

iy/' (V 




• During the period of this report there has been a marked increase in the V, T-* 

O’ ;-7 * Ho .-v •>••••• ',v;v< Oyi'-. • i'/iV;;. y; -v -h-h U 

number of research workers who have become converted to a realization of the )' 






benefits to be derived from the use of controlled animal material in their exper- 


, imentation. The tendency has been for them to lean more and more heavily upon the 


}{,.< . material available at the laboratory. This is particularly true of agencies under- 

retaking contracts in the greatly expanded chemotherapy program of the National Cancer 

• f V’V';‘ .V i,7- , ' V*- 1 . -t-r-/.-’ ; . . ■ . - ; f: ^ 

'Institute, A ‘" ■' ;> .■ 


1 ' 


“ U: I.j 


'The expansion undertaken by the Laboratory under the auspices of the Tobacco 
•VV Industry Research Committee has proved to be very fortunately timed > in that it has 
made, it possible to meet the increasing current demands of the period and lends 
, itself to the much' greater expansion demanded by the large testing programs planned 
by those working in chemotherapy, 

y 1 The expansion within the Laboratory has been accomplished by (l). approx- 
imabely doubling the size of the colony maintained in the nucleolus; (2) using . h- 
tj :*! r ;the animals produced in this way to accomplish an expansion of approximately 


o 
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01 
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ir.testi 


in the size of the inbred nucleus, this being confined to those of the inbred 

' /; v ■ ■ -f " : , . ... ..vWr-..- , 

H f;.;y,; 7 fltccks currently in great demand $ (3) the increased productivity of the nucleus ■ 


/ -?ir. -V', • J ’ , , i i i l 

r- i . V . ’ .» ... 

• ’V. -V . ?*.• if, 
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has made it possible for us to stock the new animal room which was equipped under 


f# the non-recurring part of the budget of the T c I,R,C, grant, 1 . • 

'.fXC The following table, which lists the number of animals produced in the new 

building, will give a picture of what we have been able to do in animal production 

.'Sy,.,;---;: - .v.y. ' WM: 

through the support of this grant: '• --y' . A/.'-vW-.’ 

. NUMBER OF MICE WEANED ‘ V ;V >'jfe£v 

MONTH ■. ; s IN NEW BUILDING ' 

v. ■•• v . ■ " ... ■■ - ■. - . -v.,-; 'At -Ki \*>sr 


through the support of this grant: 


MONTH 


. NUMBER OF MICE WEANED 
IN NEW BUILDING 


March 




April 


3h62 


<&■ ,v -i 


July 


3102 


August 


$2h D 


5V^”fv r i; 'V 

: * • • '• , ?f\*\ ‘j .i - 


A ■ September 


' '3989 


October 


5688 


.This is over and above what we would have been able to do with our previous facil¬ 


ities, - 


; * 1 '■ iJE'G.'h i *1 A, 
-TV V fil*i* -L ■ 

• H*rv f 


At the present moment, the new building is operating at slightly over $0$ 


capacity. We expect within the next year to bring it to capacity and, barring 


unforeseen difficulties, to produce in it animals at the rate of approximately 


10,000 per month. Breeding animals on this scale makes it imperative that we con¬ 


tinue to increase the diligence with which the animals in the nucleolus and in the 


nucleus are controlled, and that we make continuing studies of the various stocks 


in order to be, able to insure the purity of strain. This is being done. In addit- 




- ’ . ion to 1 this, we are also making studies of the normal behavior of a variety of 

. -i ’ •••':* ... .* v *g-' ; I.".'- ••. f Vl. v V . A.j. • jjfcr ‘ fT' 

i" '* • v: ' rr ' " *• " ‘ !r4 ~ ' ■" ' ’ r ~ /. ‘ • ' y • y "• 4 ^-— 

. ' first-generation hybrids, in an attempt to develop those types of animals for use ' r V 


in experiments to tdiicli they are adaptable. 


.' - i-k’;- '. V 
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■:> -■yy'y':'; yy- y yyyy 

o '■> ' ’■ y- '. "V . .T ViVil^Sk* 
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' v '‘V> !’•* 


•v,K . \ - ■ '•. ■ 

■ v, \:t. ■■;■ * • V v/ ; '.'v « 

• Mv - • ; !• -.V ;■ ' V 

V - 44 bas ^ een our practice, in order to insure the purity-of strain of the 
inbred animals; sent to other laboratories and' to minimize the chance of expanding 
Vai T from the ■ standard set up for the parent strains, to confine ' 

• ,animals sent from the laboratory to those born in the first four generations after 

/^leaving, the nucleus* .The size of the nucleus thus becomes a controlling factor 

,, * . , “ y: 

■m- i the eventual number of inbred mice we are able to produce,, • . ' y 

■ r ' n, ...... , . . y .. 

some experiments^ particularly those which use hosts for growing trans** 

'•='•5.^ ? i :;r'^ - lr> , ^ - 4 r j ' ° 

A "nT nrvfo/^ tnnnro j j ' i_ _ i . . . * . 


trans- 

,■ y f v planted tumors, first generation hybrids have advantages over the parent s tocks/ 


'r- i’; v 

’KM, 


y. (, Outstanding among these is the fact that many more of them can be produced within ” Tf -.i.fy 

linits of »«cleus size and the control methods vihich v;e have established. 4%^ : l 

y • vv 'd' v y-r: vy 4 :* : : ■ • . - =. ., ■ ■ .'h-^ 

■ ; ''y nucleus we are also maintaining; 2It transplantable tumors of various *' /! :.f ' ^vf 

: j types, are checking them frequently for the appearance of infection and taking""' 

• 'immediate steps to clear up the contaminations which occasionally appear. - |y 

;iV' ‘ ■■ . y- f . ■.-.■■-i.,. ■ ' ■yy-/^ , ; yy: ’'/.'t, 

V ''' ••''r •^ aVe C0nf tdence tloat by continuing the program outlined above we shall be ' ]£; 

.•>*'» inc^cssinsly sble to take cai'e 01 any demands for animal material which researchers / t ; v'r^y : 

• '■ '-' V ; : V ■ : ■ •'* >■ -y.v -y \ .;y y,- ; ■■ -y- .. \ 

of ^ Tobacco Industry Research Committee may make upon us, ". ’ , ' 4". yy^ : :^ 

‘ • C <■ • v.y yiv :v .in;y,' ; ) f yy-y.y^cy. ,y;i'vy”'V::»S"y ? 

'•• ’• /Ni* it-- --*t _. . ■ • ■ ' - • y-/vV: , 




Of the possibilities for direct research within the Laboratory on problems 


> • 


, i -.- r . fi . 

interest to the_ Tobacco Industry Research Committee mentioned in our proposal -S-i 

"4 * : j, of December 15, 1951i, we have been particularly intrigued by the influence of var-" S 44; 

'• V' r : ious carcinogens on transplants of cancer-susceptible and non-susceptible lung : ••44: 

\ V Vpi 

tissue. The techniques employed by Wyndor and others in' skin-painting of mice with C/T ; 4 : ! 


■tobacco derivatives and in transferring results thus obtained to a relationship 
• with carcinogenicity of the lungj v;ere considered^ 


n 


’ • IvV 4 ?. 

*, «*■ «- y • 

>/* -yy if/*; 


' , I-t was both tiie experimental setup and extension of the interpre- 

, tation of results,left much to be desired. Among the points whioh needed correction’ 

■;/•■ •■ > --y- -y /.i ■ /'^y- ^-'yyy^ ■ ' : .y ^ . v' ■ •:,• -fi.i-,’ 

were the following t ■ ■■■.;■_ ^ y ; ;v; ' ' y.y: yy: ;• i-;; 


■vv*;.'\ ^. 


v* ■ V' Y * 
■^sy- *;.:^ ;: r 


; .■■••■;■ '• r 

...Y ' .$ ►.-•■• 


■• ' :V ; /. ;. ' ; - h - . , ' ' . ;\-Y: 

(1) Environmental variation between the skin and 1 the pleural cavity. 

In order to approach' more closely the: temperature and other' environ- 
>. mental conditions of the pleural cavity it was felt that the peri- 
• toneal cavity offered distinct advantages over the skin,' ~ 

(2) It was also felt that lung tissue itself should be challenged by 

4 -‘Y direct or circulatory contact with the applied or infected material* 
There is little structural or functional similarity between skin 
- : and lung, : ' Y"'. 

(3) It was also felt that equal opportunity should be provided in a 
single host animal for the two types of lung tissue (that giving 

a high natural incidence of adenocarcinomas and that giving relative* 
: * ly little incidence) to meet the challenge presented by transplan- " 
tation to the peritoneal cavity, . 


YY 

’ • - *';,?• *» •• 


‘ r 

■ , " ' 
_• • • - ; • h 


y-vj ■ - ;;.t 
* . f ‘ ' ..-.V 

.' i >. Y •*, 


■ The techniques for making all these improvements have been successfully de¬ 
veloped and a considerable number of mice are already being challenged by known 
carcinogens as a precursor to later use of tobacco derivatives prepared under stan¬ 
dardized conditions, (See Exhibit l), • ' • 


I „ . *. - * 



William S, Murray 
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Exhibit I 


.. . • .. „ y : ■ • ?e:^vv?.wc-v-F I 


\ : 1 


Group 

Ii 


Donor 


Route 


Host 


LUNG GRAFT - CAiClECGEN E XPERIMENT CEIISUS AS OF 12/5/55 

Total number mice 


22 

BP* 


9? 

DBA** 


BP 


PcT 

DBA 


1 

2 

3 

4 
5- 

6 

7 

8 
9 

10 


I.P. 


B/10 

A 

B/10 

A+B/lO 

BAFp 

B/10 

A 

bAo 

A+B/10 


-•? BAF X 
BAFx 
BAF-l 


13 

32 


I.P. 


^ B/10 


JLlP-^--> 


BAFi ' 18 


B.Gt BAFp 


S.C., 


V 


BAF]_ 


— a - G " ' A BAF^ 
- B/10 

—— y BAFj 


10 

22 

14 

10 

Ik 


23 

31 

28 

66 

21 


19 

27 


10 

9 

13 

9 

11 


21 

15 

30 

35 

22 


32 . 
103 

I 

73 y 


208 I,P, 



324 s.c. 


IoP. and S.C. 


* 3',4 - Benzpyrene I 0 V, (0.5mg/0.5cc/mouse) aqueous dispersion (W. E. Heston, N.C.I.). 

** 1,2,5 5 6 - Dibenzanthracene I.V. (0 o 5 mg/0.5cc/mouse) aqueous dispersion (W.E 0 Heston, N.C.i:,,). 

S«C.-Piece of lung placed S.C, through a small skin incision. 

I.Pc.-Piece of lung sutured with absorbable catgut to the internal surface of the abdominal peritoneum. 

4 Double grafts in one host (A+B/lO): A lung placed on the left side and B/10 lung placed on the - 

right "side of the host 0 *: 

. " Animals used: Inbred $ B/10 x j BAFj offspring (age at graft: 5-7 weeks — recorded) - A f' 

'•A.. 'Inbred (brother x sister) pedigreed lines of A/Sn and C57BI/10 ScBs. 

P : -• maintained for the experiment 
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Bioassay, carcinogenesis and tissue culture 
Committee: 

Dr. Reimann, Chairman . : 

Dr. Little 
Dr. Kotin 
Dr. Jacobson 
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.TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forth-second Street New York, New York 


Application For Research Grant 


'-A: * V -V5\ 


October 25, i 960 


1. Name of Investigator: 

2. Title: ' .. - A 


3. Institution 
r & Address: 

4. Project or Subject: 


■William S. Murray, Se.D. 

Senior Staff Scientist . II.. : 

Roscoe B. Jackson Memorial Laboratory .v-M rT 7 - 
Bar Harbor, Maine ' " - '* 

Studies on Physiology of Mice of Different Ages. 


The long-term goal is to contribute to our knowledge of various factors 
influencing tissue reactions and changes, including neoplasia, by a more extensive 
use of old mice than has hitherto been made. The immediate aims and plans of pro¬ 
cedure are listed (in section 5 ) under six headings. 

5. Detailed Plan of Procedure: I - y - , — , .y 

(1) Do old mice exert the same type and degree of modifying influence 

on transplants of tissues as do young adults? ... * > .. . 

Transplants of tumor and of normal tissue into successive trans¬ 
plant generations of old mice will be made under conditions similar to those 
described by Barrett, Hauschka, and others. The tolerance of these "modified" 
tissues will be studied by periodic reinoculation into the "negative"' parental 
strain (the parental strain in which the tumor did 1 not originate). 

( 2 ) How' do old animals react to various doses of, and types of exposure 

to> the M.T.I. (mammary tumor inciter)? What are the influences on morbidity and 
mortality of various strains injected with filtrates, or receiving transplants, of 
various tissues and organs (with or without M.T.I.) from' the same and from alien 
strains? .. . 


Injections of blood, and of filtrates of tissue, and transplantation 
of various tissues containing the M.T.I. will be made into old animals of the same 

Igl) Soured: ■https://www.indus^rydoou:nnents.ucsf.edO/ddcs/ftvjTiO0)O&; : '' ;; " 
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and of alien strains. The systemic and local effects will be observed physiologically 
and histologically. Parallel experiments with blood, filtrates, and transplants, free 
from M.T.I. will be conducted and the results will be compared. 

(3) What is the type, rate, and sequence of spread of the M.T.I. when it 
is introduced locally and at various sites and ages? /' 

Neonatal, young adult, and old mice with the M.T.I. will provide the 
specific tissues to be transferred to animals without the M.T'.I. but susceptible to 
it. Specific tissues will be removed at intervals from the host animals to see 
whether or not they contain, and can transmit, the M.T.I. 

(t) Can characteristic different degrees of activity of the M.T.I. be 
produced by substrains of hybrids derived from crosses into which the MwT.I. is 
introduced by a single animal? If so, are these differences the result of change 
in the agent, or of the genetic constitution of the substrains. 

This is a long-term experiment, involving the establishment, and 
expansion tolarge numbers, of inbred strains of hybrids derived from a single- 
animal introduction of the M.T.I. In each generation, the effectiveness: of the 
M.T.I. will be tested and compared by challenging, animals without the M.T.I. but 
susceptible to it. 

(5) Can the presence of the M.T.I. be detected by its use in combination 
with, or in sequence to, exposure to known carcinogens? Can these or other tech¬ 
niques hasten its detection, either directly, or by its influence on chemical 

careinogene sis? 

Agents know to influence the incidence of skin, lung, lymphatic, 
or leukemic neoplasia will be used in combination and in pre and post application 
to' local and systemic injection of the M.T'.I. The effects on neoplasia and on the 
physiology and histology of various tissues and organs will be observed and 
compared. 

(6) Will gonadectomy, or other hormonal imbalances, induced after the 
reproductive period, influence the morbidity or mortality of inbred strains and 
their hybrids? 

Operative techniques and injection will be used to produce hormonal 
imbalance in' old animals beyond the reproductive period. They will be compared 
with controls receiving similar experimental challenges without hormonal modifi¬ 
cation. Populations of each sex will be separately studied. 

6 . Budget Plan: 

Salaries $ 8,219.00 

Expendable Supplies 1,709*00 

Permanent Equipment 1;390.00 

Overhead (15$) 1,990.00 

Other 1,990'. 00 

Total $15,258.00 


.Source: https://www.industrydocuments.ucsf.edu/d6cs/tfvmp0pO. .. 
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7 . Anticipated. Duration of Work: 

Three years. This request, however, is. in support of the project, prior 
to Kay 1, 1961 (see section 10)!. 

8'. Facilities and Staff Available: 

Adequate animal room, laboratory, and office space are available. 

Cleaning, and caretaking, facilities are established. The scientific personnel will 
consist of the applicant in cooperation with Dr. Clarence C. Little and two' labora¬ 
tory assistants (not yet selected). The necessary animals are available in a 
great variety of inbred strains (and their hybrids.) and in large numbers. 

9 . Additional Requirements: 

These consist of modest alterations to. the animal room and the install¬ 
ation of benches in the laboratory space. These are included in the "other" item' 
of' the budget. The equipment item in the budget includes appropriation for freeze- 
drying apparatus and animal room equipment. 

10. Additional Information: 

This project, as outline above, duplicates a request being submitted to 
the National Institutes of Health for support during the period May 1, 1961 - 
April 30, 1964. The' present proposal, in support of getting the project underway,. 
Is for the period December 1, i 960 - April 30 , 1961 . 

In essence this represents the attempt of the writer to re-enter the 
experimental field, in cooperation with Dr. Clarence C. Little, to take advantage 
of the: availability of unusual animal material to supplement knowledge in a segment 
of' the: biological field which has been largely neglected. 
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Committee: 

Dr. Wilson, Cbm. 
Dr. Little 
Dr. Cattell 
(Dr. Tagiuri) 
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TOBACCO INDUSTRY RESEARCH 
150 East Forty-second. 
New York 17, N. 


COMMITTEE 

Street 

Y. 


Application for Research Grant 


(Cf. #42 - Heath- 
Farnsworth 
Activated. l/l/55 
Renewed. 1 / 1/56 

” 1/1/57-6/30/57) 


Date: March 29, i 960 



1 . 

Name of Investigator 

: Charles C. McArthur, Ph.D. 


2 . 

Title: 

The Social Mediation of Smoking Behavior 


3- 

Institution & 

Address: 

University Health Services 

Harvard University 

78 Mt. Auburn St. 

Cambridge 38 , Massachusetts 

f 

4. 

Project or Subject: The social setting of smoking habits both at the 

time smoking started and at present, around age 40, will be investigated 
for members of the Study of Adult Development by means of the attached 
section of the Study's annual follow-up questionnaire. The analysis of 
this data by itself and in relation to known lifetime smoking, histories 


is proposed. The interaction of the social mediation' of smoking with 
the cultural and psychodynamic factors already seen in' these same people 
will he examined. 


5. Detailed Plan of Procedure: After tabulating the questionnaire items, 
relations among items will be sought. Types of first smoking experience, 
family smoking background and family attitudes toward smoking (Questions 
9)1 and 2 ) will be compared to see if some common patterns do not emerge. 
If types of smoking families of origin can be categorized, the relations 
of these family backgrounds to lifetime smoking patterns will be examined. 
Types of lifetime histories have been described. Do certain kinds of 
smoking families generate sons who become essentially nonsmokers, moderate 
smokers, heavy smokers who can quit or late starters whose smoking accel¬ 
erates addictively? A recent paper, Horn et alia, suggests that the 
beginning of such an influence of family can be discerned already during, 
high school. How. much does the family pattern influence smoking still 
by age 40? 

The relation of the early social setting of smoking to the cultural 
and psychodynamic factors shown to relate to smoking, behavior in these 
same people can now be seen. Are the cultural variables directly medi- 
ated by the family? Where anthropology was invoked was the phenomenon as 
simple as that when fathers don't smoke sons don't? Are psychodynamics 
irrelevant if we know what the consciously reportable attitudes of family 
and son were? Or do these factors supplement each other and Interact in 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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complex ways? The beautiful possibility of seeking interaction effects in 
an analysis of variance is open to us. What are the relative contributions 
of Nonsmoking Father and of Lower Middle Class Origin? Does the first just 
express the second? : Heighten its effectiveness? Wash its effect out? 
Parallel effects of culture x family mediation x psychodynamics can be ex¬ 
plored. The criteria measured can be total lifetime smoking, smoking at 
forty, ability to quit, or lifetime smoking' curve type. 

Next, the current social surround may be examined from Questions 4- and 
5 and sometimes 6 and 7, depending on the content of the answers.. Do con¬ 
temporary social influences account for today's smoking behavior? Are there 
types of social surrounds of smokers? Do these types relate to present, 
behavior? More important, do these types relate to present attitudes? 
Question 3 becomes, then, another criterion. To what extent does what 
people say now coincide with what people do? Will the parental press on 
the next generation be as it has been in' the past? 

The second step with this data is to see how present social surround 
interacts with original family surround in determining, today's smoking be¬ 
havior and attitudes. Does one determine behavior and the other attitudes? 
Again an analysis of variance is suggested: what are the contributions of 
Nonsmoking Contemporaries?' Are these two effects additive? Or is an inter¬ 
action effect Nonsmoking Origins x Smoking Contemporaries very real? Again, 
present smoking, lifetime smoking, quitting, curve or expressed attitudes 
may be used as criteria. 

Once again, the relation of contemporary social surround to a.l 1 the 
cultural and psyehodynamic forces known to operate in these men should be 
examined. Take the heavy smoker with his impulsive personality. Does 
he seek Contemporary Smoking as a surround? Do his inner drives carry 
him right through Contemporary Nonsmoking surrounds that never touch him? 
What of' conscientious nonsmoking? Is this supported by nonsmoking sur¬ 
rounds? Or does this trait, too> go on inner directedly and oblivious to 
social pressures? 

The remaining questions will illuminate histories and smoking ideol¬ 
ogies and will be used to test theories about the value systems, tnat go 
with types of smoking histories. Questions 2 and 3 make an interesting 
pair. Questions 6 and 7 are aimed at the conscious report of nonsraokers, 
whose underlying, dynamics were theoretically explained in earlier papers. 
Again, value analysis of all these openended questions snould produce a 
typology that can be compared to smoking history and to other typologies 
already coded for these same persons. Interaction effects are again to be 
sought. For instance, many physicians have stopped smoking. Is- this as 
simple a phenomenon as ft looks to be or is there an interaction Physician 
x Moral Family Ideology that can be seen? Which physicians stopped? What 
patterns did recent publicity trigger? Is there a purely contemporary 
interaction, effect like Physician x Smoking While Working that leads to 
different outcomes?’ 

These analyses of culture x social groups x individual personality 
bring this study to a very broad conceptual level. No one has ever exam¬ 
ined "Personality in Nature, Society and Gulture" with such a universally 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 


1003541572 




- 3 ' - 


available and easily quantifiable criterion as number of cigarettes con¬ 
sumed. We all say we believe that Nature, Society and Culture interact 
to determine human behavior but this may well be the first piece of human 
behavior for which the contributions of each of the three and the weight 
of the interaction effects between them has been calculated! 


6. Budget Plan: 

Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (15$) 

Other 

Total 

?• Anticipated Duration of Work: Tten weeks 

Facilities and Staff Available: The budget covers l/5 time for the nrin— 
cipal investigator plus a full time coding clerk for ten weeks. All* 
other resources (typists, office materials, calculating, machinery): will 
be provided by Harvard. The rich longitudinal data and office facilities, 
of' the Study of Adult Development are the basic tools for this study. 

9 • Additional Requirements: None 


10 . Additional Information (including relation of work to other projects, and 
other sources, of supply): 

This work grew out of the studies earlier supported by TIRO and re¬ 
ported by Heath and also by McArthur, Waldron and Dickinson. The ques¬ 
tions asked for this study filled gaps in the original data. The codings' 
done for the earlier studies will be used in this study, so that the 
interaction between these new factors in smoking behavior and those pre¬ 
viously observed can be run by a clerk. The early social factors can'be 
related to known longterm subsequent smoking, histories. 


$1,281.53 

192.23 

$1,473-76 


Signature_ Charles McArthur 

Director of Project 


Business Officer of the Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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QUESTIONNAIRE; HEMS 


Section VI. TOBACCO 

1. When you were a hoy, did the following people smoke: 

Never Sometimes Often 

Father _ _ _ 

Mother _ _ _ 

Sister (s) _ _ _ 

Brother(s) _ _ _ 


2. What were the attitudes of your close relatives about whether you should 
smoke? 


3 . What, if anything, will you advise your children about smoking? 


4. Do the following people smoke: Yes No 

Your wife _ _ 

Most of your friends _ _ 

Most of your business associates _ _ 

5 . How much do you, (or, if you are an ex-smoker, did you) smoke under the 
following conditions: 

During or after meals: 

Qn social occasions: 

While working with others: 

While working alone: 

Wnen having nothing to do: 

6 . If you never smoked, why didn't you? 


7. If you used to smoke, but don't now, why did you stop? 

Did you find it: easy/moderately difficult/very difficult/ to give up 
smoking? 

8. If you smoke, do you smoke: 

Cigarettes: 1-5/6-10/11-19/1 to 2 packs/ 2 or more packs daily 
Pipes*. 1-2 - 3 ,- 4- 5 -6+ daily 
Cigars: 1 - 2 - 3 , - 4: - 5 - 6 + daily 

9. To the best of your recollection, when and under what circumstances did 
you first take up smoking? 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 


150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 


Application For Research Grant 


?k2A 

(of. Heath #42 
Farnsworth #42KL 
McArthur #42K2) 


Date: 


Bcveniber 28, 1956 


I.-Na^oynvestiaator- Char1 * 1 ^Arthur, Ph. D., and a principal investigator vho 
ro H to b6 naired» (Dr* Hastings vas originally proposed 

for this assignment hut vaa not able to cone here for it. We have oca non* 
2 Title- ***** *» siad but have not approached bin as vet. Be is interested in 
casing here and would he • good man for the Job.) 


3* Institution 

& Address: 


3he University Bealth Services 
Harvard University 
Mt. Auburn Street 
Cambridge, Massachusetts 


4 o' ct r^ub ect- Erbervieving and perhaps retesting the participants in the 
'StSSy vno^learlier interviews and tests gave rise to the relationships 
reported in our existing work on soaking and personality. 




5. Detailed Plan'of Procedure (Use reverse side if additional space is needed): 

Proposal Tiro involves an expenditure of $75,000 between January i, 1957 and June 
30, i 960 . Put sinply, this would cover an all-out effort to get good and full psy¬ 
chiatric Interviews on the Study participants, The idea that was originally phrased 
in terras of Dr. Hastings’ visiting the participants is now re-suggested in terns-of 
a program without a specific nan’s name attached. Obviously, as good a as possible 
will be employed. 

2 hree major purposes, from the Backing and personality point of view, would be ( 1 ) 
the obtaining of good, recorded, verbatim materiel that is generated when the nan 
discusses hi a smoking, ( 2 ) the obtaining of facts not now in the record that are 
directly relevant to the hypotheses ve bars formulated about smoking, ( 3 ) demon¬ 
strating the reliability of (a) the instruments that have already shown relation¬ 
ships to smoking and (b) the relationships themselves, when the instrument is not 
suspect but the trend existed fifteen years ago. 


The open-ended verbatim material would be most useful in ewibUng us to establish 
the truth or falseness of our psychodynaaic theories about these boys' attitudes 
to smoking. There is no objective instrument that will tell us whether is 

unconsciously felt to be a sin, yet that is one of the conditions for heightened 
ability to quit or cut down, if one of our theories is correct. There is no ob¬ 
jective instrument that will tell us whether smoking is seen as a morally neutral 
act that has value only as "okay behavior** in the peer group, yet that has been 
postulated to be the explanation for people vho snoke early and "plateau" at a "V 
relatively moderate smoking rate. Our theory, on indirect evidence, is that in- V: 
dividual differences In tolerance for smoking hare these sorts of psychodynamic - 
explanation* , • . ", 

Source: http$://wwwjndustrydocuments/uGSf:@du/doc&/tfvmo60O ; 1 ^ ‘ 
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6. Budget Plan: 


Salaries (including Retiring jUJLgwnxi ceo^^gOO 

Expendable Supplies 

Permanent Equipment lyOQO 

Overhead -fl 

Other T/IArEL ZxreMiC 0,000 

Total '■ $75*QOCT 


7. Anticipated 1 Duration of Work: Until JlUtt 19^® 


8. Facilities and Staff Available: See I tea 1. Presumably one or sere of the research 
asaistenta vko have been active in the project freo the outset could be re¬ 
tained. 


9. Additional Requirements: 

NC 


10. Additional Information (Ihclbding relation of work to other projects and other sources of supply): 

29b other support la available for thia purpose* 



Signature.. 




Business Officer of The Institution 

Source: https://www.industrydocuments.ucsf.edu/dbGs/tfvmOOQO 
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1. Name of Investigator: Charles B. McC&nts 

7 . Title: Arsenic content of soils and absorption by the tobacco plant 


3. Institution Department of Soils 

& Addreu: North Carolina State College 
Raleigh, North Carolina 

Since cancerous conditions, have been developed' through the use 

4. Project or Subject: G f arsenic, the deduction has been made that arsenic inhaled ini 

cigarette smoke is a contributing factor in the development of cancer. It has 
been further hypothesized that tobacco absorbs appreciable quantities of arsenic 
from the soil. The objectives of this study are: _ ■ 

1. To determine the arsenic content and distribution in soils used 
in the production of flue-cured tobacco, 

2 . To study the arsenic absorption by tobacco from soils as it is 
influenced by soil type, by the arsenic content of the soil and 
by fertility practices. 

3. To study the effect, of certain, soil properties on the re t ention of 

5. Detailed Plan.of Procedure (Ut« reverse side if additional space is needed): arsenic in the soil. 

The experimental procedure will be, in general, a continuation and ampli¬ 
fication of that outlined in. "Application for Research Grant", February 20, 1957. 

Field experiments were initiated' in 1957 on three soil types typical of 
those used in flue-cureo tobacco production.:. In each experiment there are seven 
variables with respect to applied arsenic. The experiments will be continued 
on the same sites in 1958, but no additional arsenic will be applied to the soil 
and none used on the plants. To each' of the arsenic variables will be applied 
two' rates of phosphorus in 1958:. Soil and plant samples will be taken periodi¬ 
cally during the year from each treatment and from all locations. Data from 
these samples will provide information on the: residual effects of arsenic applied 
in 1957 ana on the influence of phospnorus on the distribution of arsenic in the 
soil and absorption' of arsenic by the plant. 

The survey initiated im 1957 will be continued! on a more extensive basis in 
1958'. Only sites on whicn arsenic has not been applied to; the current crop 
will be included in the survey. Data from the soil and plant samples obtained 
ini the survey will aid in determining the residual arsenic levels in soils used' 
for flue-cured tobacco production and in estimating the magnitude of arsenic 
absorption' from the soil. 

Work initiated in 195 ? on methods for analyzing soils and plants for 
arsenic will be'intensified. Preliminary investigations have indicated the 
need' for a method that is more reliable and reproducible than is now available 
and! one that is adaptable to the large number of samples that are to be analyzed. 
When satisfactory methods have been achieved, the soil and plant samples 
. collected hitpls:l^#vw.:Liid^ 
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6. Budget Pkan: 


Said riel 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 


52,500 
" » 
— zm 7 


Total 


1 3 , ooo 


7. Anticipated Duration of Work: Two years 

8. Facilities and Staff Available: 

Soils Department, North Carolina: State College 

C. B. McCants, leader 
W. G. Woltz, Cooperator 
W. V, Bartholomew, Cooperator 
N. T. Coleman, Cooperator 
J. V. Fitts, Cooperator 


9. Additional Requirement* 

A graduate student has beer, assigned to the project. This, student has been 
assisting, on a part time basis, in the work on this project since its initiation' 
and hence is familar with the objectives and; procedures. Additional labor will 
be furnished to assist in> the field and laboratory work. Routine analyses will 
be made in the Departmental Service laboratory. 

10. Additional Information (Including relation of: work to other projects and other sources of supply): 


Signature 


■ C >0. t'J& 


o f Pr of»ct 




-f'l * t' 


totiDOMSftQPOfTNyMwinBTity Director of Research 
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6. Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 


$ 2*500 
-3W 

—20a 


Total 


*3?ooer 


Z... / .• V 

, \ 

, three years. 

7. Anticipated Duration of Work: 


8. Facilities and Staff Available: 1 1 

Soils Department, Jforth Carolina State College 

C. B* KcCaata, Leader 

V. 0* Volts, Cooperator 

V. V. Bartholomew, Cooperator 

I» T. Coleman, Cooperator 

J» V. Pitts, Cooperator 


* • • i ■ . , . ■ 

9. Additional Requirements: t ^ 

One^gm&jato student vith a M.3. decree wording towards a Ph.D. degree will be 
assigned to this project* Additional hourly labor vill be furnished for field 
aMls^^tory work. Boutioe analyses vill be mads in the Departmental Service 


10. Additional Informationflhclbding relation of work to other projects and other sources of supply): 



Signat/i# / J. W. Fitt S 
, Director of Project 


/#/ Dr. B. L . In v v nm - 


Business Officer of the Ihstitution 


Direotor of Beeearch ' ? s 
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Arsenic Content of Commercial 
Tobacco, 1917-1958' 


F. E. Guthrie, C. B, McCants and H. G. Small, Jr. 

Departments of Entomology and Soils 
North Carolina State College, Raleigh, North Carolina, U.S.A, 



Arsenic in tobacco was first re¬ 
ported by Remington 01927iH and 
since then this subject has been re¬ 
viewed in a number of publications 
Recently* Satterlee 01956) reported 
that the arsenic content of cigarettes 
increased steadily from 1932 to 1951 
and hypothesized that' cigarette to¬ 
bacco would continue to contain large 
amounts of arsenic due. toiabsorption 
from the soil. 

The presence of naturally occur¬ 
ring arsenic in plants and foods has 
been reported a number of times andi 
is especially High im certain edible 


1 ‘CfiiUrthmtc* jrctn the Enti/tf 1W1 a-md . S„*tt 

Departments ., Sortk Cdroitma' Ay*ui*itHtai Esprrv- 
-SiaOon, Rotnp'M,. Sc-rth C a'f'fiiw. 

■v*th the nrprcval' o<i t*e Dtee^toe cf- Ritear y 4' aj 
Paper SolOOS of‘the JovrnaJ Sertet. 


niarine life (Coutson etai. 1934). 

Since 1952, arsenic compounds, 
have been removed from' the list of 
recommended insecticides for control 
of tobacco hornworms, and strenu¬ 
ous efforts have been made to reduce 
the use of these materrals om to¬ 
bacco. These efforts: have been suc¬ 
cessful as indicated by the work of 
Bailey et al. (1956.1 and Weber 
(1956V who showed that the arsenic: 
content of tobacco has declined 
sharply since 1952. 

Widespread publicity has beem 
given to a recent paper by Holland 
ef al (1958) in which cigarettes 
purchased in 1957' reportedly con¬ 
tained 42 to 52 ppmi.of arsenic and 
in which speculation? were made on 
the health aspects of such high levels 



VEA* C'lOARETTES PURCHASED ON OPEN MARKET 
Figure I, Anefi'C content of,comm»<-ci«ifici , ga''»H<H I9I7-IP58. 


of arsenic in cigarettes. In view of 
the interest in this subject; dkta are 
presented on the arsenic content of 
cigarettes and tobacco samples ob¬ 
tained during the period 1917-1958 
and analyzed at this institution. 

Method* and Materials 

Two state agencies, working in¬ 
dependently of each other, have ana¬ 
lyzed a number of tobacco samples 
collected during the period 1917- 
1958. The paper from each 20 ciga¬ 
rette sample was removed prior to 
oven+drying. The composite samples 
of unmanufactured tobacco consist¬ 
ed of at least 50 leaves drawn at ran¬ 
dom from larger lots of tobacco. The 
oven-dried samples, 065*0.): were 
ground in a Wiley mill through a 40 
mesh screen. One gram samples were 
used for each analysis, and the aver¬ 
age: of duplicate samples: w r as taken. 
Both'laboratories used a wet diges¬ 
tion method for extracting arsenic. 
Arsenic ini the digestate was deter¬ 
mined by the Gutfceit method in th« 
Chemistry Division. N. C. Depart¬ 
ment of Agriculture 2 and by the 
molybdenum-blue colorimetric test in 
the Soils Department, N. G. State 
College. (The specific details ofi the 
latter method will be described at a 
later date:) 

The tobacco samples were obtained 
from lue following sources: 

1917, 1931. 1935, 1951—commer, 
cial brands of cigarettes. 

1953—composite sample of tobacco 
from the Middle Belt 

* Th't autk'rj etfrets appreciation to Mr ). G. 
JtmLQi* of tke Chemm*\ S’. C. Depart- 

mens oi Aarii'ultmrt, Rdinah, foe siunlysit of the 
tOmpitt t.y the. Guttnt method.' 
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1954—composite of samples takeni 
from the Flde-Cured ; To¬ 
bacco Stabilization,Corpora¬ 
tion Warehouse in Raleigh, 
N. Cv and representing to¬ 
bacco from the Border, 
Eastern and Middle Belts. 

1954—composite sample of tobacco 
from the Eastern i Belt, 

1954 J —composite sample of tobacco 
from the Middle Belt, 

1954— composite sampU? ofi tobacco 
from the Old Belt. 

1955— composite sample of' tobacco 
from the Middle Belt! 

1955—composite sample of tobacco 
from the Old Belt. 

1955— composite sample of tobacco 
from the Eastern Belt. 

1956— composite of samples taken 
from Flue-^Cured Tobacco 
Stabilization Corporation 
Warehouse in Raleigh, 
N. C. and representing ten 
bacco from the Border, 
Eastern 1 and Middle Belts, 

1957— composite sample from 50' 
random piles of tobacco 
from two warehouses at 
Chadbourn, N. C. 

1957)—composite sample from 50 
random piles of tobacco 
from three warehouses at 
Kinston,: X. C. 

1957-—composite sample from 50: 
random piles of tobacco 
fro mi five warehouses at 
Wilson. N. C. 

1957— composite sample from 50 
randbm pilbs of tobacco 
from one warehouse at 
Reidsville, N. C. 

1957i—three popular brandk pur¬ 
chased in February. 

1958— six popular brands pur¬ 
chased in April and an ad¬ 
ditional 111 popular brands; 
purchased in December. 


Results and Discussion 


The data on' arsenic in various 
commercial cigarettes sampled from 
1917 through 1958 are show’n in 
Table 1 and presented graphically 
ir. Figure 1. 

These data' show an increase in 
arsenic in cigarettes from 1917 to 
1951 with a sharp decrease there-* 
after. The'se results, are in very good I 
agreement with those of Weber 
(1956). The low levels of arsenic ini 
the cigarettes sampled im 1957 and 
19581 are also in agreement with the 
results obtained on samples of un¬ 
manufactured tobacco as shown by 
the data in Table 2. These data 
show further that' the two labora¬ 
tories obtained similar results on the 
concentration of arsenic in the un+ 
manufactured! tobacco; The arsenic 


Table 1 

.—Arsenic content of commercial cigarettes, 

1917-195* 





ppm. 

A*0, 

Sample 




Laboratory Laboratory j 

Numter 

Brand 

Type 

Year 

A* 

B** 

1 

A 

Regular 

1917 

12.8 

17.5 

2 

A 

" 

1931 

27i5 

26.0 

3 

A 


1935 

22.0 

31.0 

4 

A 

” 

1951 

56.5 

51.0 

5 

A 


1957, 

13.0: 


6 

D 


” 

12.3: 


7 

C 

” 

” 

8,5 


Average of three brands sample* 

in 1957 

11.3 


8 

B 

Regular 

April, 1958 


5.6 

9 

E 




5.3 

10 

C 




7.7 

in 

D 


if 


11.3 

12 

F 

Filter 

April, 1958 


10.2 

13 

G 

” 

9f 


14 4 

14 

H 

Regular 

December, 1958 


2.7 

15 

A 

” 

” 


6.1 

16 

I 

King 

December, 1958 


4.8: 

17 

J 

Filter 

December, 1958 


4.1 

18 

K 




2.8 

19 

L 

” 



4.5 

20 

M' 

>i 

M 


5.2 

21 

F 


*» 


3.5 

22 

N 

Menthol 

December, 1958 


6.6 

23 

O 


ff 


6.0 

1 24 

F 




3.4 

Average of 17 brands samplec 

1 in 1958 


6.2 

j * Ckrmutty 

.V, c. Department of Agriculture. 



Sc.us 

’Department, 

.V. C . ifoir Lclieg *.. 





levels on; commercial cigarettes pur¬ 
chased im 1958 are seven to eight 
times lower than the 52 ppm. re¬ 
ported by Holland ft at (1958). 

Both SaUerlee (1956) and Shaw 
(1956): have suggested that many of 
the soils used in tobacco production 
contaim large amounts, of arsenic as 


residues from previous applications 
of arsenicals to crops and that to¬ 
bacco grown on these soili will ab¬ 
sorb appreciable amounts of arsenic. 
W r eber (1956) concluded that there 
was no appreciable absorption of ar¬ 
senic by tobacco grown on soils in 
which previous crops had been treat- 


May I, 1959 


Table 2. 

—Arsenic content of 

flue-cured tobacco 

from various 

sources. 

1953-1957, 

ppm. 

A»,0, 

j 


Laboratory 

Laboratory 

Year 

Source 

A* 

B** 

1953 

Middle Belt 1 

8.0 

10.0 

1954 1 

Gov. Storage 

0.1 

114 

1054i 

Eastern Belt 

58 

5.4 

1954 1 

Middle Belt 

7.5 

7.8 

195-li 

Old Belt 

6.8 

5.8 

1955: 

Eastern Belt 

5,3 

3.5 

1955' 

Middle Belt 

5.5 

4.4 

1955* 

01 d i Be 11 

7.0 

4.2 

1956 

Gov. Storage 

7.3 

3.5 

1957 

Chadbourn 

1.8 

1.8 

1957 

Wilson 

10.8 

8.2 

1957 

Kinston' 

0,8 

2.0 

1957' 

Reidsville 

4.0 

2.5 

• C tarmiat* 

y DlVi/V'*, N. C. Department of Agriculture . 

1 

Department, fit. C, State tdUe*. 


1 
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v ed over a long period: of. time with 
v* i arsenic. A study on the. absorption of 
r > •" arsenic by tobacco grown in soils 
S' containing different, levels of arsenic 

v in presently being conducted! by the 

Soi!.^ Department. N. C. State Col¬ 
lege. 


r 


Summary 

Data are, presented on the arsenic 
residues found on samples of. tbbacco 
taken from 1917-195ft THe peak 
years: for arsenic content: in tobacco 
were during the early 1950’s, and 
since then there has been a continued 
decrease. The evidence here is that 
the arsenic content of present-day 
American cigarettes is within the 
range of 3-12 ppm. with am average 


of approximately 6 ppm. These data, 
plus the fact that the usage of arse¬ 
nic on tobacco hasibeen practically nil 
since 1052. make it difficult to ra¬ 
tionalize any increase in arsenic in 
cigarettes: since 1052 or the presence 
of the reportedly, high levels of arse¬ 
nic in cigarettes.at the present time: 
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Tobacco Industry Research Committee 

■-V V.. 

TIHC Grant #152, -HI .yT>\T^V V‘4 

Charles B. MeCants, Ph.D. \j\$ ^ Progress Report #2 

North Carolina State College May J f 1959 


"Arsenic Content of Soils and Absorption by the Tobacco Plant." ;• - • 

‘ • •" . . . .'y.7 : 

Field experiments in which seven rates of arsenic were applied to ' 

three different soil types in 1957 were continued on the same sites in 1958 with ' i: , 
no further application of arsenic. These experiments were designed to obtain 
data OH' the absorption of residual arsenic from the soil and on the distribution ^ 
of arsenic in the soil. A phosphorus variable was included in 1958 on all . jgviP$i 

treatments and at all locations to study the influence of phosphorus on arsenic ■ 

absorption. 


In the 1958 experiments, the sampling procedures were similar to 
those employed in 1957• Soil samples were obtained at three depths in all treat 
ments and locations and samples of cured tobacco obtained from all plots. 

An extensive sampling of farmer-grown' tobacco and fields of known 
management and cropping history was conducted. .-'V;. 

Investigations were continued on methods for the analyses of soils 
and plants for arsenic. A method for plant analysis has been developed which 
gives good apparent recovery of arsenic, excellent reproducibility and is 
adaptable to routine analyses. This method has been employed in the analysis of 
certain of the samples obtained in 1957* Results of these analyses are given in 
Table 1. 




< , While the analyses of plant samples from the 1958 experiments and 

survey have not been completed, the data available at this time show a close . - 
similarity to those from the 1957 experiments. The data do not suggest any 
direct effect of phosphorus on the absorption of arsenic. - 

Analyses of samples of farmer-grown tobacco on which no arsenical 
insecticides were applied show that the level of arsenic in the leaf is similar 
to that found in experiments where no arsenic was applied to the soil. 


Since a satisfactory procedure for analysis of soils for arsenic 
is not yet available, no data are yet available on^the arsenic distribution in 
soils. It is anticipated that the procedure now being developed will be 
completed shortly and that analysis of the soil samples will commence within 
three months. 


Numerous samples of commercial cigarettes and cigarette tobaccos 
have been analyzed for arsenic for both college and industry representatives. 
The enclosed paper was prepared from data obtained largely by procedures 
developed under TIRC Grant 152 and by personnel working under this grant. This 
paper is being made a part of this report. 
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Table 1. Arsenic content of cured tobacco from three field experiments in which 
variable rates of arsenic were applied to the soil. 1957 


w 

Arsenic applied to soil 
lb. AS 2 O 2 /A 

Arsenic in' leaf, ppm AsgO^ 


2J 

Whitevilie 

... — v., 3/ 

Clayton 

57 

Rural Hall 

0 

1-9 

1.4 

0.8 


2 

3-3 

2.3 

1.5 


4 

3-5 

3-1 

1.4 


8 

4.2 

4.5 

1.1 


16 

' 7-4 

8.5 

0.9 


32 

7-3 

11.4 

1.9 


64 

9.6 

7.8 

3.3. 

- 


l/ When arsenicals were used as insecticides, the rate was equivalent to 
approximately 2 lb. As 20 ^ per acre per year. 

2/ Soil type: Goldsboro fine sandy loam 
3/ Soil type: Norfolk sandy loam 
4/ Soil type: Cecil sandy clay loam' 


- XXX - 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOdO.": ! 


1003541586 





#152R2 

TOBACCO INDUSTRY RESEARCH COMMITTEE' Activated 7/1/57 

Renewed 7/1/58 

150 East Forty Second Street New York 17 , N.Y. 


Date: May J, 1959 ' 


1. 

Name of Investigator: 

Charles B. McCants - j 

■ *; 

2. 

Title: 

.. Arsenic content of soils and absorption by the 
tobacco plant. 

3 . 

Institution 

Department of Soils • •/ 


& Address: 

North Carolina State College 

Raleigh, North Carolina 

4 . 

Project or Subject: 

Since cancerous conditions have been induced through 


the use of arsenic, the deduction has been made that 
arsenic inhaled in cigarette smoke is a contributing 
factor in the development of cancer. It has been 
further hypothesized that tobacco absorbs appreciable 
quantities of arsenic from the soil. The objectives 
of this study are: 

1 . To determine the arsenic content and distribution 
in soils used in the production of flue-cured tobacco. 

2 . To study the arsenic absorption by tobacco from 
soils as it is influenced by soil type, by the arsenic 
content of the soil and by fertility practices. 

3. To study the effect of certain soil properties on 
the retention of arsenic in the soil. • 

5. Detailed Plan' of Procedure 

The nature of this research requires experimentation with field-grown tobacco and, 
therefore, at least three years investigations are necessary. The experimental 
procedures are, in general, an amplification of those described in applications 
. ■ of February 20 , 1957 and April 4 , 1958. 

The field experiments initiated in 1957 and continued in 1958 consisted of seven 
rates of arsenic applied to each of three soils. These experiments will be 
continued with no further application of arsenic to study the absorption of residual 
arsenic from' the soil and the distribution of arsenic in the soil. From the various 
treatments, leaves of cured tobacco will be obtained from several stalk positions 
to determine the distribution of arsenic in the plant as well as the arsenic 
content of the lamina and stem portions of the leaves. In addition to the field 
experiments, greenhouse and laboratory experiments will be conducted to study 
the absorption of arsenic through leaves compared to absorption by roots. 

The survey initiated in 1957 and expanded in 1958 will be further increased 
in 1959 study the status of arsenic in certain North Carolina soils and 
the arsenic content of farmer-grown tobacco. 

Additional work is necessary to develop a procedure for analysis of soils 
for arsenic, since published methods have not proven satisfactory. Progress 
is being made on a procedure and when additional refinements have been perfected, 
soil samples from the 1957 and 1958 experiments will be analyzed. v ■ ' 
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Since advocates of the arsenic-cancer relationship' have intimated that wet 
digestion procedures for arsenic analysis of plants generally give lover 
recovery' of arsenic than does the bomb-combustion method, a comparative study 
of the accuracy of the two methods will be made. Should the results of this 
study indicate a significant discrepancy, appropriate modifications will be 
made in the procedure for plant analysis to enable the maximum recovery of 


arsenic in tobacco. 

6. Budget Plan 1 : 

- Salaries 

$2,500 1 . 


Expendable Supplies 

300. 


Permanent Equipment 

200'. 


Overhead 

Other 

Total 

$3,000'. 


7 * Anticipated Duration of Work: One year 

8. Facilities and Staff Available: Soils Department, Worth Carolina State 

College 

C. B. McCants, Leader 
W. G. Woltz, Cooperator 
W. V. Bartholomew, Cooperator 
N. T. Coleman, Cooperator 
J. W. Fitts, Cooperator 

9 * Additional Requirements: 

A graduate student, Mr. Howard G. Small, Jr., has been assigned to-the project. 
This student has been assisting in various capacities in the work on this 
project since its initiation and hence is familiar with the objectives and 
procedures. Additional labor will be furnished to assist in the field and 
laboratory work. Routine analyses will be made in the Departmen tal Service 
Laboratory. 

10 : . Additional Information (including relation of work to' other projects and other 
sources of supply) 1 : 


Signature /s/ J. W. Fitts _ 

Head, Soils Dept. 

/s/ Kenneth' R. Keller _ 

Asst. Director of Research 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 


150 : East Forty Second 1 Street New York 17 , N.Y. 


# 152 R 2 

Activated 7 / 1/57 
Renewed 7/1/58' 


1 . Name of Investigator: 

2 . Title: 


3. Institution 
& Address: 


Date: May 7, 1959 
Charles B. McCants 

Arsenic content of soils and absorption by the 
tobacco plant. 

Department of Soils 

North Carolina State College 

Raleigh, North Carolina 




4 . Project or Subject: 



Since cancerous conditions have been induced through :■ '•‘Ti¬ 
the use of arsenic, the deduction has been made that vil 
arsenic inhaled in cigarette smoke is a contributing 
factor in the development of cancer. It has been 
further hypothesized that tobacco absorbs appreciable 
quantities of arsenic from the soil. The objectives ' 

of this study are: ■■ 

1 . To determine the arsenic content and distribution 

in soils used in the production of flue-cured tobacco 1 . '/ 

2 . To study the arsenic absorption by tobacco from P 

soils as it is influenced by soil type, by the arsenic ; 
content of the soil and by fertility practices. 

3. To study the effect of certain soil properties on .-7 -■ 

the retention of arsenic in the soil. - - 


5. Detailed Plan of Procedure 

The nature of this research requires experimentation with field-grown tobacco and, 
therefore, at least three years investigations are necessary. The experimental 
procedures are, in general, an amplification 1 of those described in applications 
of February 20 , 1957 and April 4 , 1958 . 

The field experiments initiated in 1957 and- continued in 1958 consisted of seven 
rates of arsenic applied to 1 each of three soils. These experiments will be 
continued with no further application of arsenic to study the absorption of residual 
arsenic from the soil and the distribution of arsenic in the soil. From the various 
treatments, leaves of cured tobacco will be obtained from several stalk positions 
to determine the distribution of arsenic in the plant as well as the arsenic 
content of the lamina and stem portions of the leaves. In addition to the field 
experiments, greenhouse and laboratory experiments will be conducted to study 
the absorption of arsenic through leaves compared to absorption by roots. 


The survey initiated in 1957 and expanded in 1958 will be further increased 
in 1959 ' to study the status of arsenic in certain North Carolina 6 oils and 
the arsenic content of farmer-grown tobacco. 


Additional work is necessary to develop a procedure for analysis of soils 
for arsenic, since published methods have not proven satisfactory. Progress 
is being made on a procedure and when additional refinements have been perfected, 
soil samples from the 1957 end 1958 experiments will be analyzed. 
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Since advocates of the arsenic-cancer relationship have intimated that wet 
digestion procedures for arsenic analysis of plants generally give lower 
recovery of arsenic than does the bomb-combustion method, a comparative study 
of the.accuracy of the two methods will be made. Should the results of this 
study indicate a significant discrepancy, appropriate modifications will be 
made in the procedure for plant analysis to enable the max imum recovery of 
arsenic in tobacco. 


6. Budget Plan: Salaries $2,500'. 

Expendable Supplies 300'. 

Permanent Equipment 200. 

Overhead 
Other 

Total $3,000. 


7» Anticipated Duration of Work: One year 

8. Facilities and Staff Available: Soils Department, North Carolina State 

College 

C. B. McCants, Leader 
W. (5. Woltz, Cooperator 
W. V. Bartholomew, Cooperator 
N. T. Coleman, Cooperator 
J. W. Fitts, Cooperator 

9. Additional Requirements: 

A graduate student, Mr. Howard G : . Small, Jr., has been assigned to-the project. 
This student has been assisting in various capacities in the work on this 
project since its initiation and hence is familiar with the objectives and 
.procedures. Additional labor will be furnished to assist in the field and 
laboratory work. Routine analyses will be made in the Departmental Service 
Laboratory. 


10. Additional Information (including relation of work to other projects and other 
sources of supply): 


Signature /s/ Ji. W. Fitts _ 

Head, Soils Dept. 

/s/ Kenneth R. Keller _ 

Asst. Director of Research 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
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Application For Research Grant 


October 26, I 96 O' 
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1. Name of Investigator: 

2. Title: 

3. Institution 

& Address: 

4 . Project or Subject: 

5. Detailed Plan' of Procedure: 


Henry C. McGill, Jr., M'.D. 

Professor and Head, Department of Pathology 

Louisiana State University - School of Medicine 

1542 Tulane Avenue 

New Orleans 12, Louisiana 

Relationship of Smoking, Alcohol, and Physical 
Activity to Coronary Atherosclerotic Lesions. 


PURPOSE - The purpose of this study is to determine the relationship 
between coronary artery atherosclerotic lesions and certain lifetime habits. 


MATERIALS AND 1 METHODS - The study cases will include 200 white and Negro 
males and females, ages 20 to 69,; autopsied at Charity Hospital and Office of the 
Coroner, Orleans Parish. Approximately half of these will be accidental and trau¬ 
matic deaths, which represent the best possible sample of the living population. 

At autopsy the coronary arteries are dissected from the heart, opened and 
flattened on cardboard, fixed in formalin, stained grossly with a fat stain and 
sealed in plastic bags for examination and storage. The extent of fatty streaks, 
fibrous plaques, complicated lesions and calcified plaques- in each of the major 
branches of the coronary arteries will be graded by visual estimation and by elec¬ 
tronic flying spot image analysis of photographic and soft- tissue X-ray trans¬ 
parencies of the specimens. 


Smoking habits, alcohol intake and physical activity of each autopsied 
case in the study will be investigated by interviewing the closest survivor with 
a standard questionnaire which has been designed with the assistance of a bio¬ 
statistic lan and other experts in questionnaire design. The questionnaire is 
now- being checked on living subjects and their families to test the validity of 
recall of a family member as to habits of another member. Other tests of the 
validity of this type of recall will he made during the definitive study. Each 
subject will be ranked according to each of a number of different measures of 
tobacco usage, alcohol intake, and physical activity. 
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Finally, statistical tests for degree of correlation! between each measure 
of lifetime habits and each measure of coronary artery lesions will be carried out. 


$ 9 , 828.00 
600.00 

800.00 

1,864.00 

1,200.00 

$14,292.00 


Facilities include the necropsy services of the L.S.U. Service at 
Charity Hospital and of the Office of the Coroner, Orleans Parish; a technical 
staff of four individuals (support for one of which is requested in this appli¬ 
cation) who collect the anatomic specimens and process them; a biophysicist and 
his technical assistant, who operated the electronic grading apparatus; and bio- 
statistical services and consultation from Dr. C. A. McMahan of the Biostatistics 
Division of the Department of Public Health and Preventive Medicine. 

9 . Additional Requirements: 

None 1003541536 

10. Additional Information; 

This study is part of a much larger study of the natural history and 
epidemiology of atherosclerotic lesions being carried on by this laboratory in 
cooperation with 11 other pathology laboratories in Central and South America and 
Africa. All of the equipment and information gained from this larger study will 
be used to some degree in the execution of this, project. Paralleling this study 
of smorning, alcohol and physical activity in relation to atherosclerotic lesions 
will be a study of the dietary ha 1 its of the same' individuals being 1 carried out 
by the nutrition Division of the Louisiana State Department of Health. The major 
portion of this work is being supported by the national Heart Institute of the 
Uu S. Public Health Service in grants to L.S.U. and to the Pan American Sanitary. 
Bureau. 


6. Budget Plan: (Budget for one year). 

Salaries 

Expendable Supplies 
Travel for Field 
Interviewer 
Overhead (15$) 

Other (Statistical 
Services) 

Total 

7 . Anticipated Duration of Work: 

Two years minimum. 

8. Facilities and Staff Available: 


This project will be under the immediate supervision of Dr. Jack P. 
Strong, Associate Professor of Pathology and Senior Research' Fellow 1 of the USPHS. 


/s/ Henry C. McGill. Jr., MwD. 
Director of Project 

M . . . __ 

Business Officer of the 
Institution 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmbOOO.: ’ r 
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350 FIFTH AVENUE 
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NEW YORK 1, N. Y. 


Application For Research Grant 



i , , 


1. Name of Investigator: Kelly To McKee, M*D* 


pater September 9 } 195 1 * 

* l 

ti 


2. Title: : 

■i * \ 

3. Institution 


* & Address: V j CtU** jlvw ^ , # > . r- i Ji« ( / 

f >* -"Jj ".-vi- ' - vl s. . < : . >i ,v , i .1 *• » 1 1 ^ y A i 7 v- / ‘ :?,v■■ fc* ^ I f 
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Associate Professor of Medicine J i ' 
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V V 1 v «. ' i \ »■; r% • J 

; 7. v . ' 

^ Medical College of South Carolina 
Charleston, South Carolina 
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4 Project or Subject: Study of lung function in smokers and non-smokers. 


tm 

•■K 




l ; .. 

i ■ 




X ■■ 1 

- i 


t \ , 


5. Detailed! Plan of Procedure (Use reverse side if additional space is needed): 

We propose to measure vital capacity, maximal breathing capacity, 
nitrogen vashout rate, and. air flow in a group of healthy young adults, 
approximately half of whom will be smokers and half non-smokers. It is 
‘ expected that data will be accumulated which may be of value in 
estimating the effects of tobacco smoking upon lung function. 

" ■ \ iv.' v ' ‘'i' V 

No statement as to the number of subjects to be studied can be made at 
this time, but we expect to study a group large enough to permit 
conclusions with regard to the problem stated. 




Source: https://www.industrydocuments.ucsf.edu/clocs/tfvmObOO'- ^ 




i: 6 Budget Plan: 


O 


Salaries (technician) 
Expendable Supplies 
Permanent Equipment 
Overhead • > r 

Other 


; & 2800.00 

' . __500 .QQ 

4000.00 

600.00 

Total $ 7900.00 


f. 3 k; 

1 K' i A.i .-■* 3^ 


Anticipated Duration of Work: ' " « • 

One year. ■ V ' < J " t- ;/ ! • 

• 1! ■ 1 ' . . < . . .» : ' l .. 

Facilities and Staff Available- : ’ * i r < ’ , 

Laboratory space at the Medical College of South Carolina 
Facilities of Pulmonary Function Laboratory at M.C.S.C. 

" '.= k , ‘ *V;/ \ Vk" : ‘ ; >/ •, V , • ■; i - 

/**%aboratory Technician,^Research Fellow, Advisory assistance from 
Clinical aM R-stcHnisAl departments at X.C.S.C. , { | v >- • 

’ • *, ¥ ‘ J -A ' * ‘t 1 » 1 JU.£. V.f ,V‘- • - i - ' ' ] f : 


*V’ 


■m. 


"•* T: f* = T " 

* *.* \ I ' 

i .. =-i •'~-k 


: 1 ■> 
All- 

V' : < 

t *'■ • ■ - 

k -k 


,:/pt 

, iV' (i 

■ / v 

... v y 


k 9 Additional! Requirements: 


C 


In addition to the available facilities of our Pulmonary Function 
Laboratory, we will need certain equipment, including a nitrogen meter 
and recording devices, and Flowmeter and recording devices. It is this 
equipment that is to be purchased with funds requested under the heading 
of permanent equipment above. 


k V 


10; Additional Information (Including relation of work to other projects and other sources of supply)! 

Ifce project outlined is different from but akin in that i± it is study 
of pulmonary function, to work presently being done by our Pulmonary 
Function Laboratory. Our work thus far has been related to lung function 
• in disease states. 



Signature. 


_ Kelly T. McKee 

Director of Project 


_ H. M. Fairley 

Business Officer of the Institution 


Source: https://www.industrydocumefits.ucsf.edu/clocs/tfvTOOOOOf. 
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( Committee: 


Cattell 

Bing 

Wilson 


TOBACCO INDUSTRY RESEARCH 1 COMMITTEE 


150 East Forty Second Street New York 17, N.Y. 



Application for Research Grant 



Date: May 13, i960 

1. Name of Investigator: 

2. Title: 


Herbert C. McKee, Ph.D. 


Manager, Industrial Pollution and Analytical Research' 




■ '.■.! Jr; 


3. Institution 
& Address: 


Southwest Research Institute 
85OO Gulebra Road 
San Antonio 6, Texas 



4. Project or Svbject: 


Changes in Body Chemistry Resulting, from Smoking 



5. Detailed Plan of Procedure: 



In the development of analytical methods, to measure 
trace constituents of body fluids, it was noticed that one compound appeared: in 
urine and: breath samples of smokers, but not in non-smokers. This compound has 
tentatively been identified as acetonitrile. 


In the proposed investigation, additional tests 
will be conducted to confirm this preliminary observation. Urine samples will be 
analyzed from approximately 60 subjects, divided into three groups: (l) : non- 
smokers,. (2) light to moderate smokers, and (3) 1 heavy smokers. Data will be 
obtained on all trace constituents which are measured by the present procedures-.' 
Statistical analysis of the data will then be performed to determine whether the 
presence of acetonitrile does correlate with smoking, and to see if a correlation 
exists between any of the other compounds measured and the smoking habits, of the 
subjects. 



Additional details are given in the attached 
proposal. (Only two copies furnished. Committee members see R.C.H.) 


6. Budget Plan: 

See proposal for Contractual 
Information and additional 
details on cost calculation. 


Salaries 

2,500. 

Expendable Supplies 

400. 

Permanent Equipment 

- 

Surcharge 

2,500. 

Other Services 

180. 

Total 

$57550. 


7. Anticipated Duration of Work: Six months. 

8. Facilities and Staff Available: See attached proposal. 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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9. Additional Requirements: None 
10. Additional Information: See attached proposal. 


Signature: Wm. E. Thompson _ 

Director of Project 


D. D. Bilts _ 

Business Officer of Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO. 
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Committee: 

Dr. Cattell, Chm. 
Dr. Bing 
Dr. Jacobson 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York 17, New York 
Application for Renewal of Research Grant 


#223R1 

Activated: 7/1/59 .' ' ' 

Cf. #128 

Activated:7/l/56 
Renewed; 7/1/57 
Renewed: 7/1/58 . 


. Date: February 6, i960 

1. Name of Investigator : Dr. Herbert McKennis, Jr. ( Dr. Larson) 

2. Title : Professor of Pharmacology 

3. Institution Medical College of Virginia 

& Address: Richmond 19, Virginia 




■ :Y; * 

■M&: 


4. Project or 
Subject: 


Enzymatic Transformation of Nicotine and Related Compounds. 


■M- 


5. Detailed Plan of Procedure : As a result of previous TIRC grants, procedures 

have been developed for the isolation and synthesis of metabolites of nicotine. U 
The following relationships have been found to hold in the dog (and to some , \ 
extent in man): 

,_qp.o+ +c ° 2 4 



-> Cr& 

cho ^ T ci. 


nicotine 


C-CH2CH2COOH 
'B NCHo 





CH,. 


Ill 


0 0 

i< H 
Ig-C-C^-C-NGH^. 


VI 


■ IV 


er 


CHgCOOH 

VII 


/ 



VIII 


The studies have thus far indicated that quateraization of nicotine leading to ’ 

VIII represents a major metabolic route which may account for as much as ten 
per cent of the dose and the methylation of cotinine (1) to the product IX Is 
important only when large amounts of cotinine is present in the body. Evidence 
also indicates the probability that additional quaternary ammonium compounds rise 
during the metabolism of nicotine. 


.•v ri ; 


Source: https://www.industrydocuments.ucsf.'edu/doCs/tfvmOOQb ‘ 
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Dr. Herbert McKennis, Jr. (Larson)i 


February 6, i960 


It becomes desirable to investigate further the quaternary ammonium fraction 
of urine of nicotine-treated animals in view of the known facility of the 
body to methylate pyridine rings and the wide spectra of cholinergic and 
anticholinergic activity which can be anticipated to occur in compounds of 
this type. 



The isolation of 3-pyridylacetic acid (.VII): as a result of metabolism of 
cotinine at once raises the possiblity that 3-pyridylacetic acid arises 
in vivo as a result of the enzymatic cleavage of the metabolite y -(3-pyridyl)- 
j) -oxo-N-methylbutyramide (Vi). Studies in vitro indicate that the keto acid 
from> VI has an exceptional stability to both acid and base. This points to the 
necessity for an enzymatic reaction if the foregoing precussor-metabolite 
relationship obtains in vivo . A study of the metabolism of both VI and VII 
appear to hold great promise in' helping to account for additional factors in 
the metabolism of nicotine. This is especially true in' the ease of 3-pyridyl- 
acetie acid (VIl) since it has been reported (Ratti and de Find., The Lancet, 

2, 917, I959) that quantities of 3-pyridylacetic acid in the range of 1.5-2.5' 
grams, per day are tolerated by humans. 




It is proposed to continue studies on the metabolism' of nicotine in accordance 
with the foregoing with the general objective of creating a sound foundation 
which will lead to an eventual understanding of the biological significance 
of the metabolic events. 


6. Budget Plan: 


Social Security 
Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (lO^j 
Other (Travel) 


426.00 
20,000.00 
4,500.00 
7,385.00 
3,320.00 
890.00 


Total $36,521.00 


7* Anticipated Duration of Work : Two years additional. (First annual renewal 

of the present grant which expires June 30, i960)'. Progress will be reported 
at intervals and in the literature according to custom and past practice. 


8. Facilities and Staff Available : General pharmacologic and biochemical 
equipment. Lardy type Warburg apparatus, refrigerator centrifuge, C 1 ^ counting 
equipment, nuclear instrument glass flow counter with automatic sample changer, 
paper chromatographic equipment, polarimeter, greenhouse facilities for growing 
C 1 * labelled plants, high pressure hydrogenation apparatus. Full time staff: 
Lennox B. Turnbull, Fh.D., M.S. to be hired. Part time includes: Drs. Herbert 
McKennis, Jr., Paul S. Larson, H. B. Haag, and J. F. Borzelleea, E. R. Bowman, 
Public Health Research Fellow and S. Schwarz, graduate student. 




9» Additional Requirements : What, if any, will depend upon how project develops. 

10. Additional Information (including relation of work to other projects and other 
sources of supply ) : " . . , 

———l’) r ; 

The American Tobacco Company has, as in the past, provided nicotine. E. R. 
Bowman has received a fellowship from the National Heart Institute. S. Schwarz 
expects to receive a fellowship from the National Science Foundation. 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvrriOOOG 


1003541602 



- 3 - 


Dr. Herbert McKennis, Jr. (Larson.) February 6, i960 


Tbe breakdown of salaries is as follows: 


Lennox B. Turnbull, Ph.D. $9,200. 
To be filled M.S. 6>200. 
Technician B.S. '• 3,600. 
Animal man part-time 1,000. 


$ 20 , 000 . 

The breakdown' on permanent equipment is as follows: 


Microelectrophoresis apparatus 1,555.. 

' Actigraph chromatogram canner 2,700 : . 

(with accessories) 

Water bath shaker 630 ; . 

Spectrophotofluorometer 

(part of cost) 2,500. 


$ 7 , 385 . 


/s/ Herbert McKennis, Jr. 

Director of Project 

/s/ W. F. Tompkins 
Business Officer of the Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOQO 
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Application For Research Grant 


; -0 ■” ■‘ ,J . V/h' 7 : h X-.-V-'*'. ••••' •: Date: December 19, 1958 X’Xuj'-i 

tvSky; •/' • ,;ri'b”iV-'H-'-Vr^v^y..;. v..t ■ > '►-*-.. •• ••. ?>v.-rlvkv.d; 


v.^k Vn**,,; ' ' 7 V- /'---- r . •., r .V) * • • , 

v ’7 1. Name of Investigator; Herbert McKennis, Jr., Ph. D. 



t^b'XX 1 X 2/’ Title: Professor of Pharmacology ;.yy)m 


.v m - 

’VAir‘‘ 


Institution X: - • 

•:••;•>>:•• & Address: 


Medical College of Virginia 
. Richmond 19, Virginia ') Tv. 




i.--. 


•>V , ..K 7 x-, 


•**«-. ■ -, .*-x 






4. Project or Subject; Metabolism of Antinicotinic Acid Compounds of 

"V/. ;:; '-':.' . ■•'.•■ ..Vv •.SvX.X' Tobacco Smoke 7 ^.l/v-'V-Xv-; - ':vf ^ 't 




-X-''■ : ’• v --': < '' ■■ XX 


/4^r 


Detailed Plan of Procedure (Use reverse side if additional space is needed):: V:?0 : i 


■ : _v.Clf^-VAV: :V. 




'.v. In addition to nicotine tobacco' smoke contains a variety of pyridine . 
"'.'compounds including cotinine and acetylpyridine (Quinn, Twelfth Tobacco 
Vif X Chemists’ Research Conference) . Current studies in this laboratory have 
; ; Y * flnnp mnnh t.n pQ+.^hli^h that t.hp nrf ontine metabolite ontininp rpmarkablv 


done much to establish that the nicotine metabolite cotinine is remarkably 


^^f^;X'^v.'X*; s ’;Vi>fi-cid deficiency as a causative factor in experimental cancer. ‘ 3-Ace'tylpyridine 
already has assumed an important role as an experimental antagonist- of 
»’vsV?:.‘ nicotinic acid. In addition it has been observed that extensive brain 

damage arises (Hicks, Am. J. Pathol. 31, I 89 (1955); Coggeshall and MacLean.-, 

XE/A ;i 'A : Proc. Soc. Exp. Biol. Med. 98 , (1958) ) . If it is assumed that the 

^-v deleterious effects arise from 3 -acetylpyridine itself or a condensation 
product in the form of pyridine nucleotides, it is interesting to contem-* 

’’ plate the possibility that small amounts of 3 -acetylpyridine, such as 
' ■"'’ . : are present in smoke, are metabolized to compounds which do not in them^ 

selves posses the physiological actions of 3 -acetylpyridine. 

. . Preliminary experiments (unpublished from this laboratory) have shown ovX?p 

p-X” -' that 3 -acetylpyridine is metabolized by the dog to a minimum of at least 

. vXU^vfX'4 Koenig positive components. These have been separated by chromatographic ? t-;5 
methods- but not in sufficient quantity for chemical identification and 'J 
o#; X ^ : bj/ ’{physiological studies . Preliminary evidence also indicates that 3- a £-5 

*' rtf'0}. ;.V-Xacetylpyridine will react with cysteine to form a thiazolidine; A : y.<Xy < y^ § 


Xjh; devoid of gross physiological effects in comparison with the parent compound .=gp 
, nicotine. Recent work in other laboratories has tended to implicate nicotinic j 


f--^, ~X 


r lv’. V s 






•■Pi-: ■£->* *v ; u >5 -■ 





















A 



It is proposed to administer 3-acetylpyridine and isolate by 
chromatographic techniques sufficient quantities for structural 
determinations and subsequent synthesis in quantities sufficient 
for biochemical studies. Compounds arising from the metabolism 
of 3-acetylpyridine which do not give the Koenig reaction can by 
fractionated by means of a C 11+i label (obtained from cl 4 nicotinic 
acid which is available for the synthesis of 3-acetylpyridine)• 


6. Budget Plan: 


Social Security 
Salaries v 

Expendable Supplies 
Permanent Equipment 
Overhead (10$)' 
Other (Travel) 


2hO 

11,000 
$ 4,500 
| 3,000 
I~X939 
I T50 
Total $ 21,329 


7 . Anticipated Duration of Work: Three years. 


8'. Facilities and Staff Available: General pharmacologic and biochemical 
equipment, Warburg apparatus, greenhouse for growing labelled 
pyridine compounds, Carey recording, spectrophotometer, Clt counting 
equipment. 

9. Additional Requirements: What, if any, will depend upon how the product 
develops. 

10. Additional Information (including 1 relation of work to other projects 
and other sources of supply): Staff to be hired: Ph.D. full time,. 

$8,000, technician,, $3,000. Part-time will Include Dr. Herbert McKennis, 
Jr. and Edward S. Bowman, Public Health Research Fellow. Other personnel 
with experience in pyridine compounds will be available for consultation 
as required. 

-The breakdown on equipment is: 


pH Meter i 

? 500 

Deep Freeze .< 

ti 500 

Ice box i 

too 

Part cost of Infrared equipment i 

{j 1,600 

$ 3,000 


/s./ Herbert McKennis, Jr. 
Director of Project 


/s ./ B . B . Smith 

Business Officer of the Institution 
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TOXICOLOGY. 1 5 61-64 (1959) 


A Constant-Rate Infusion Apparatus 

Quentin S. McKennis, Edward R-. Bowman/ and 
Herbert McKennis, Jr . 2 

Department of Pharmacology, Medical College of Virginia, Richmond', Virginia 
Received August IS,,1958 
INTRODUCTION, 

In a variety of pharmacologic and chemical studies there is a require¬ 
ment for a device which will permit the infusion of solutions ati a constant 
rate to an organism or chemical mixture. For simple: chemical' reactions 
there are a variety ofi devices for proportionate feed or constant dropwise 
addition of reagents (Humphlhtt, 1955):. In pharmacologic: studies the 
infusion or constant rate injection of solutions, can be accomplished by 
manual means, which are often tedious and inaccurate,. or with the aid 
of positive-drive mechanisms which are generally elaborate, although; 
under ideal conditions, trouble-free and accurate. Apparatus in the latter 
category is usually expensive andy in cases where simultaneous multiple 
tests are conducted,, the cost' of the apparatus: might well become pn> 
hibitive. 

In the course of studies, in this laboratory (McKennis et at, 1957) 
where dogs were given aqueous solutions of nicotine intravenously over 
an 8-hour period it was dbsirabte to develop a moderately priced apparatus 
for simultaneous, infusion ati constant rate to six or more animals. By 
the advantageous selection of inexpensive commercial components,, such 
an apparatus was developed. So far as we are aware, no equivalent device 
has been described. The wide range of applicability of this simple device 
prompts; a report of: it. 

EXPERIMENT' AND DISCUSSION 

Dogs, under pentobarbital anesthesia were cannulated at tfie femoral 
vein. The cannulas were attached (Fig. li) by polyethylene tubing to a 

1 Public Health Research Follow of the National Meant Institute. 

2 The : authors, are grateful to: the American Tobacco Company, and the Tobacco■ 
Industry Research Committee for. their generous, support. 
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62 QUENTIN S. MC KENNIS, ET: AL. 

25- or 50-ml burette,, equipped with solenoid valve. 3 The burette was - 
enlarged at the top by means of a 60mrni powder funnel which was f 
connected by a short length of' tubing tb: the top: of the burette. The 
solenoid valve was actuated by means of a repeat cycle timer. 4 For the 



Fic, 1. Schematic drawing of a constant-rate infusion apparatus,, .1, inverted 
graduated! cylinder;: B, 15-mm o.d. polyethylene tubing; titted by rubber stopper; 
C, powder tunnel, fitted to burette by tubing,, D\ E, 25-50-ml. burette with, solenoid 
valve;,/ 7 ; G,, pinch clamp for adjustment' of i flow* to: cannula. H. 

3 (Tat. Xo. 824-2', Houston Glass Fabricating- Company, 54.1.3 Harrison Boulevard, 
Houston 11, Texas. 

4 Cat. No.. 6404., Andrew Technical Supply, 6972' North Clark Street, Chicago 26, 
Illinois. 


. ... t . • , ••y.* 

Sour ce: https://www.industrydocuments.ucsf.edu/clocs/tfvfn(>000' ' ' 
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A CONSTANT-RATEINFUSIOX APPARATUS 


63 


c 


p> 


c 


purposes of the study a delivery of 1 ml in each 60-second period was 
selected'. The timer, normally open, was set to close for 1 second in each 
minute. 

Initial adjustment to the required rate of flow is easily achieved tty 
means of the screw clamp (G). The burette is filled to the OiQ-ml mark 
with saline solution or other suitable material. The rate of' flow will 
decrease approximately O'. I ml per delivery with a hydrostatic head loss 
corresponding to 1 ml on the burettie* In: consequence, adjustment of 
flow rate can be made: without! tihe necessity of filling the burette to the 
zero 1 mark for each delivery during the adjustment period. The desired 
rate of flow, is usually easily achieved with a maximum of five trial 
deliveries: Aftier this the burette and reservoir systems are filled with 
the experimental solutions^ 

TABLE. 1 


Performance 

Data on the Constant-Rate 
Adjustment to Deliver: 

Infusion Apparatus after Initial 
I ml per Minute 

Observation 

Fluid delivered (ml) 

Time interval (min) 

Per cent: error 

1 

160 

180' 

0.0 

2 

220 

222 

0.9 

3 

245 

240 1 

2:1 

4 

180 

ISO 

0.0 

5 

195: 

1190 

2.6 

6 

305 

285 

6,6: 

7, 

370 

325 

12.2 

Mean 3.5 


Table 1 indicates the accuracy with which the apparatus will infuse 
solutions intravenously to, individual animals over 45—325 minutes oper¬ 
ating periods. YTnous pressure is sufficiently constant 1 to allow an even 
flow from the time of the initial adjustment., 

Since the apparatus is all glass,, with the exception of the indicated 
organic material 1 (Tig. 1) . which can be readily converted to glass, corro¬ 
sion does not become a problem. Tolerances are wide enough to insure 
ready assembly from ordinary parts* but some attention must be given 
to the diameter and wettability of tube B tb insure constant filling of 
the funnel. 

If attention is given to stable placement of the cannula and elimination 
of foreign: particles from the: solutions, no difficulties are ordinarily 
encountered. Grit and large 1 particulate matter, if present, will prevent 
the solenoid valve from seating properly and bring about an early empty- 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOdO 
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I 


REFERENCES 

Humphijbtt, W. J. (11955)'. An automatic constant-rate addition funnel. Org. Chem . 
Bull. 27 (3), 6. 

McKennis,.H., Jr.,.Turnbull, L. B., andi Bowman, E. R. (1957) . Y-(5-Pyridyl)-v- 
methylarainobutvric acid as a urinary metabolite of nicotine. /. Am. Ckem. Soe. 79. 
6342-6343.. 


o 


Source: https://www.industrvdocuments.ucsf.e du/docs /ttvmOOOd • 


mg of the reservoir. Surgical gauze or other screening material can be 
introduced,, if desired, into the funnel. 

The total costi of special components for one animal is approximately 
forty dollars* Six or more additional animals can be simultaneously in¬ 
fused by the same timer at an approximate cost of fourteen dollars for 
each additional 1 burette. Economy can be effected and the expense of 
the timer eliminated! by use of a surplus 1-rpm motor mounted to actuate 
a microswitch by. means of a heart cam or cam wheel. ■ 

SUMMARY 

An apparatus for infusion at constant rate which can be assembled from in¬ 
expensive commercial'components has been; described. 
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314 The \ 7 irgixia Journal of Science [iSeptember 

241 Synthesis and Properties of Pyridylalanines. 

Herbert McKennis, Jr , and Edward R. Bowman; Medical Col¬ 
lege of Virginia. \. 

To provide pyridylalanines for biochemical studies, methods for the 
synthesis of the parent compound and derivatives have been explored. 3- 
Pyridmecarboxaldehvde was condensed with creatinine in the presence of 
acetic anhydride and ! sodium acetate in 'glacial acetic acid The resulting 
4-3 , -pyridylmethylene-5-acetylcreatinine, mip. 235-237°, on reduction with 
zinc dust and acetic acid gave 4-3 , -pyridylmethylbreatinine, m.p. 275- 
279° in 80% yield. Upon treatment with strong barium hydroxide and 
heat tins: compound readily yielded N—methyl-/?-3-pyridylalanine. The 
corresponding pyridylmethylhydantbin similarly and in contrast to pub¬ 
lished reports [Niemann, et, ah, J. Am. Chem. Soc. 64 1678 (1942)] 
was hydrolysed with no unusual difficulty under the same conditions. 




Reprinted from THE VA. JOURNAL OF SCIENCE , VolL 8, No*. 4, 1957 

c 
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OnnAXION OF COTININE IN VIVO . Edward R. Bo»- 
maa* Lennox B, TurnbulT *and Herbert McKennis, 
Jr . Department of Pharmacology, Medical Col¬ 
lege of Virginia, Richmond. 

The metabolism of nicotine in the human and 1 
the anesthetized dog leads to the formation of 
desmethylcotinine, hydroxycotinine and other 
metabolites as shown in previous studies from 
this laboratory. Purification of the cotihlne 
(5-(3‘ -pyridyli)-l-methylpyrrolidone-2) fract¬ 
ion of dog urine on Dovex 1(0H~) has led to 
evidence for the presence of three previously 
undescribed Koenig positive components, with 
Rf 0*05, 0.11 and 0il7 (benzene-methanol-ace¬ 
tate pH 5.6)' (60:15:25). Follbwing administTa- 
tion of cotinine the material with Rf 0.05 has 
been obtained in crystalline form. It is op¬ 
tically inactive, reacts with carbonyl reagents 
and gives a strong Koenig reaction. These 
properties together with amphoteric behavior 
towards ion exchange resins point to the prob¬ 
able occurrence of ketocotinine a3 a metabo¬ 
lite. Oxidation of cotinine, therefore, pro¬ 
ceeds by a variety of routes which provide 
pathways for the metabolic disposal of nicotine 
In the organism. 
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[Reprinted from the Journal of the American Chemical Society, 80, 6597 (1958).] 


Metabolism of Nicotine to (-(-)^gamma^(3- 
Pyridyl)-gamma-methylaminobutyric Acid 
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^Metabolism of ( ^nicotine in the dog leads to the formation of (“b)- 7 - 3 -(pyridyl)- 7 -methylaminobutyric acid^and 
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cotinine. Under conditions of physiological pH, 7“3-(pynd!yl)-y-methylaminobutyric acid spontaneously cydizes to the 
lactam cotinine. The reverse reaction, hydrolysis of the cotinine, does not occur appreciably under comparable condi¬ 
tions. The evidence suggests that an enzyme system is not obligatory for formation of cotinine per sc and that a hydrolytic 
enzyme is required if cotinine is a natural precursor of y.(3-pyridyl)-7-methylaminobutyric acidl V* f r . ! 
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In a previous communication from this Labora> 
tory* data were presented to show that y-(3-pyri- 
dyl)- 7 -methylanunobutyric acid arises during the 
metabolism of nicotine in the dog. 1 The appearance 
of this acid authenticated in part a general hypo¬ 
thetical route for the metabolism! of nicotine which 
has been discussed previously. 4 It is now shown 
that both 7-(3-pyridyl)-7-methylaminobutyTic acid 
and' its lactam cotinine arise from nicotine under 
physiological conditions. The relationships be¬ 
tween nicotine and its metabolites which are experi- 
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Following intravenous administration of (— )nic- 
otine (I); the urine of dogs was acidified to pH. 2 
and then placed on a Dowex 50 (H + ) column which 
retained all of the Koenig positive material in the 
urine. Elution with N/l ammonia water removed 
the Koenig positive material (disclosed with p- 
aminobenzoic add and cyanogen bromide) which 
could be separated into six zones upon paper 
chromatography with ammonia-ethanol-butanol. 
These .zones, which were absent from control urine, 
were compared! for position by cochromatography 
with nicotine and a number of its derivatives. The 
results indicated the presence of nicotine (Rf 0.86), 
which had previously been reported to be present 
in urine by many authors, 5 - 6 The comparison sug¬ 
gested also that the material: at Rf 0.73 was cotinine 

, : ( 1 ) Presented in part at the Symposium on Tobacco Chemistry, 
Southeastern Regional! Meeting of the American Chemical Society, 
Durham* North Carolina, November 15 , 1957 . . .. 

( 2 ) (a) Appreciation is expressed to the Tobacco Industry Research 

Committee and'the American Tobacco Company for support of this 
investigation, (b) Public Health Research Fellow of the National 
Heart Institute. v 

( 3 ) H. McKennls, Jr., L. B. Turnbull and B. R. Bowman, Tarn 

Joubnap, 79 , ,6342 ( 1957 ); Abstracts, Southeastern Regional Meeting, 
American Chemical Society,.November 14 - 16 , 1057 , p. 23 . 'V\' 

( 4 ) H. McKennis, Jr., L. B. Turnbull; Hi N. Wingfield, Jr., and L. J. 

Dewey, This Journal, 80 , 1634 ( 1958 ). *' “ '**^ **•— - 

' ( 5 ) A. C. Corcoran, O. M. Helmer and I. Hi Page, /.'B& cW.!. 
, 1 * 9 , 89 ( 1939 ); J. K. Finnegan, P. S. Larson and H. B. Haag, J. 
Pharmacol Ez$. Thcrap., 91 , 357 ( 1947 ). *'-* l - ! *** i '* *■■>'+**&* 

‘ 1 ( 8 ) P. S. Larson and H. B, Haag, Tl, 240 ( 1942 ) 
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(Ill)iand that the material at Ri 0:15 was 7*3ipjoi- 
dyl- 7 -methylaminobutyric add (II). r Vr A/ 

‘ Chloroform extraction of the ammoniacal solu¬ 
tion of Koenig positive compounds removed the 
three faster moving components (nicotine, cotinine 
and unknown at Rt 0.61).. The aqueous residue 
was then placed upon Dowex 1 (OH - ). . The com¬ 
ponent with Rf 0.15 was retained. Components 
with Rf 0.38 and Rf 0.46 were not retained on the 
resin and are, hence, pyridine compounds with no or 
only feebly addic functions. In addition it was de¬ 
termined through extraction of the zones from paL 
per chromatograms that all of the substances in 
ethanolic HC1 had single absorption maxima at 260 
m/z. This places the metabolites as a group in a 
class of pyridine compounds with no side chain 
double bonds conjugated with the pyridine ring, 7 
If one assumes a common molecular extinction co¬ 
efficient, it can be seen (Table I) that the five me¬ 
tabolites account in one animal for approximately 
21% of the administered dose of nicotine (153 mg.). 
The greatest quantity of material (9.2%) appeared 
at R( 0.15; This Rf value corresponded to that of 
authentic y - (3 - pyridyl) - y - methylaminobutyric 
add, . Further the material on heating became 
chloroform soluble and changed in Rf value to that 
of cotinine. These findings led to an unequivocal 
chemical identification. differ T 

Metabolism of Nicotine (153 Mg. I. V.) by Male Dog 
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0.88 
2.79 
2.84 

• Values were determined in the ammonia^-ethanol-bu- 
tanol system on Whatman No, 1 paper by the descending 
method at room temperature. For spectroscopic investiga¬ 
tion areas corresponding to the Koenig positive zones were 
localized as quenching spots in ultraviolet light. Ri value 
of zone 1 corresponds to 7-{3-pyrid|yl)-7-rcLethyl-aminobuty- 
ric acid and Rt value of zone 5 corresponds to cotinine simul¬ 
taneously chromatographed. The influence of temperature, 
paper and other factors on Ri values and: the homogeneity of 
the zones have not been systematically investigated. ri?f 
values were generally consistent to d= 0.05 unit but occa¬ 
sional aberrant values have been encountered. Control 
urine yielded no positive zones. 4 Calculated! from optical 
density of eluted chromatographic zones at 260 m^ (in 0.1 M 
HGl in 95%;ethanol}—optical density of eluate from metab- c 
olite free paper extracted in a similar fashion, using « 4820.* £ 

—-r ^ . rj T-ili/’.cH fUz’&tt^ 

b, ‘^ 7 ) M, L. Swain, Af Biancr, C. F. Woodward and B. A. Bricc/Tma 
^JouawAL. Tl, 1341 ( 1949 ). .<’A ictrfasiia .’‘‘'7 
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A Dowex 1 (OH - ) 1 column which contained the 
R r 0*15 material from the urine of six dogs was 
eluted: with N/l acetic acid. The eluate was con-' 
centrated to a brown sirup and heatedito 155° un¬ 
der nitrogen' to yield 45 mg. of oil' which was solu¬ 
ble in chloroform. The oil yielded: a crystalline 
picrate, m.pi 104-106°, which did not depress the 
melting point of authentic cotinine picrate and gave 
the correct analysis for C, H and N. The infrared 
absorption spectra of isolated and authentic pic- _ 
rates were identical. This established the metabo¬ 
lite as 7 -( 3 -pyridyl)- 7 -methylaminobutyric acid 
(II). • J .' — ‘TV 

In previous studies 6 - 8 ' 9 it was observed that fol¬ 
lowing administration of nicotine, the urine of dogs 
contained material which gave a red color with cy¬ 
anogen' bromide without the addition of aromatic 
amine. Since this material could not be extracted 
from alkaline solution with ether and a variety of 3 - 
pyridylalkanes were found to produce such a color 
if the carbon atom adjacent to the pyridine ring 
bore a primary or secondary amine,,it was concluded 
that the data suggested: the presence of an acid of 
the general formula 7 i: “ ‘ J 

i * ... v.w. . y: J .. 'T .rvur.': .-jlaavnio i' r 

bVL.jii.rf7. 'H 7^ - -v* > t, 7 h:V DH 

/; 47 .'-:(pV~C-(CH a ) n COOH n-Oto 2 . 7 w; t 

nU^-T l J HN ; . .. R = GH 3 or H 

L'/nn .j ibjr al'daviO 

It was noted also that if the urine was boiled prior 
to reaction with cyanogen bromide the red 1 color did 
not develop. A priori , if a single compound is im- 
volved'in. the reaction with cyanogen bromide, this: 
compound is 7 -( 3 -pyridyl)-y-methylarmnobutyric 
acid (n — 2, R = CH 3 ):. The acid itself gives a di¬ 
rect red 1 color with cyanogen bromide 16 and spon¬ 
taneously or upon heating forms the lactam' coti¬ 
nine which does: not give the color reaction, 7 V 
(3 - Pyridyl) ^ 7 - am i n ob u ty ri c acid (n = 2 , R = H) 
gives a similar color reaction and forms the lactam 
desmethylcotinine 4 on heating. It is presumed 
from the current data that if 7 - 3 -pyridyl- 7 - 
aminobutyric acid is present in the urine it escapedi 
detection in the procedures of isolation and chroma¬ 
tography employed in the present investigation. 
The lower homologs of the amino acids, where n = 

0 to 1 and R = H or CH 3 , although' they may be 
present in the urine in small amounts,, do not have 
properties which: would readily explain the observed 
reactions. Where n ~ 0 no lactam can be formed 
and ^-lactams, where n = 1 , can' be formed only 
with difficulty and under special conditions . 10 

Cotinine from the thermal 1 cyclizationi of the 
metabolically formed 7 -( 3 -pyridyl)- 7 -methyljamino^ 
butyric acid displayed the same optical rotation' as 
cotinine obtained from the oxidation of nicotine by 
Pinner’s procedure 11 or cotinine resulting from' the 
cyclization of 7 -( 3 -pyridyl)-y-methylkmmobu- 
tyric acid which had been prepared by the published! 
procedure . 4 Metabolic 7 - ( 3 -pyridyl)- 7 -methyl ami- 

(8) P. S. Larson 1 H. B. Haag and p K. Finnegan, J. Pharmacol. 
Exp. Therap., 86, 239 (1940): ' : . 

(0) P. S. Larson; Ind. Eng, Chem.,, 44, 279 (1952)! , r C r i: [D? i 

(10) S. A; Ballard, D. D. Melstrom and C. \V. Smith in ‘"The Chem¬ 
istry of Penicillin." H. T. Clarke, J. R. Johnson and R. Robinson, Edi¬ 
tors, Princeton University Press, Princeton; N. J., 1949, p. 973i ]. C. 
Sheehan and E. J. Corey, Organic Reactions, 9, 388 (1957)i ; 

(11) A. Pinner, Bar., 26, 292 (1893). 


nobutyric acid, therefore, has an 1 approximate ro- 
, tation of [a]b +17° and an asymmetric carbon 
atom with the same absolute configuration' as that 
of (:— )nicotine. 12 . * ; vr.i.i:* V-ji 

. Since it has been proposed 13 that 7 -( 3 -pyridyl)- 7 - 
methylaniinobutyric acid cam serve as an interme¬ 
diate in the degradation of nicotine to y-( 3 -pyri- 
dyl)^ 7 -oxobutyric acid, a bacterial metabolite of 
nicotine , 14 ’ 16 it was of interest to seek evidence fbr 
/the keto acid in urine of nicotine-treated dogs. An 
examination of the paper chromatograms revealed 
no Koenig positive spot in 1 the region of 0.24. If the 
keto acid had been present in the urine to the extent 
of 0l5%,of the nicotine administered, the acid could 
have been easily detected by this procedure. The 
apparent lack of appreciable conversion of y-(3- 
pyridyl)-y-methyl&imnobutyric acid to , 7 -( 3 -pyri- 
dyl)- 7 -oxobutyric acid is reaffirmed by a number of 
other observations. Following slow intravenous 
administration'of 110 mg. of (+)-y-( 3 -pyridyl)- 7 - 
methylaminobutyric acid to a dog 16i the urinary out¬ 
put of the compound, based on the cyanogen bro¬ 
mide color reaction, amounted 1 to 86 %* In our 
studies a dog was given: (-ff)- 7 ^( 3 -pyridyl)-y-meth- 
ylaminobutyric acid in a'single intraperitonealidbse. 
The urine was collected during the subsequent 10 
hour period and then' processed; on the Dow'ex res¬ 
ins. Chromatograms of elUates: from the resins 
showed Koenig positive material with Ri values 
corresponding only to y-( 3 -pyridyl)-y-methylami- 
nobutyric acid and the lactam cotinine. The recov¬ 
ered amino acid on the basis of ultraviolet spectro¬ 
scopy represented 68 % of the dose and 1 cotinine 
3.1% of the dose. The possibility that methyl- 
amino acid is converted to keto acid which is then 
metabolized to the metihylamino acid or other sub¬ 
stances: is, of course, not eliminated by the present 
studies. Experiments on the metabolism of y-(3- 
pyridylii-y-oxobutyric acid are now in progress. 

■ . 7 -( 3 -Pyridyl)- 7 -methy]aminobutyric acid, in the 
metabolism of nicotine,. is on formal grounds both av 
precursor and metabolite of cotinine. A limited 
number of experiments were conducted to estab¬ 
lish' some of the factors: concerned with this rela¬ 
tionship. It: was observed frequently during the 
course of the: experiments that older samples of 
urine contained increasingly larger amounts: of ma¬ 
terial 1 in the cotinine zone of chromatogams and' 
increasingly smaller concentrations of 7 -(pyridyl)- 
7 -met'hylaminobutyrie acid. This:spontaneous lac- 
tamization is in agreement with the previously noted 1 
instability of the compound . 4 Since the urines 
of dogs ih' most of the experiments were excreted 
in 1 tlhe region of pH 5.2 , 17 consideration was given to: 

(J2) It' is assumed that in the preparation of cotinine from nicotine 
by the bromination procedure 11 there has been no inversion in the 2- 
position. There have been' no experimental determinations of the 
absolute configuration of cotinine and only one of nicotine (P. Karrer 
and R Widmer, licit. Chim. Acta, ,8, 304 (1025)). 

. (13) E. Werlfe, Hi Sehievelbeih and Dj Spieth, ArineimitteUForsck.* 
6, 322 (1956). . . ( , . ... ... . 1 

(14) E 1 . Wada and K. Yamasaki; This Journal, 76, 155 (1954), 

, (15) T. Tabuchi, J. Agr, Chcm. Soc, Japan. 29, 222 (1955): 

(in) F. B. Owen; Jr., and P. S., Larson, Arch, inti Pharmacodyn. % 
115; 402 (1958). ,/ ^ .L v ‘-, ’ v ? :? it 

i (17) The urinary influences the amount of lactamikation and co¬ 
tinine formation in vivo and in vitro and bears also upon the amount of 
materials which may be reabsorbed from the urinary tract for sub¬ 
sequent additional exposure to enzymatic processes. Travell' (Proc. 
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the possibility that cotinine w,as entirely an artifact 
which arose during the collecting and processing of 
the urine. Studies (Table II): on the effect of pH on 
the stability of 7 -( 3 -pyTidyl)-y-:methylaminobu- 
tyric acidi showed! that w.ithin0.5 hr. at 20 o and/>H 7 
significant amounts of cotinine were formed. Even 
at pH S.9 the amino acid! in solution when heated to 
100° is readily converted to cotinine. In contrast 
no cotinine was converted to amino acid in the pH 
range studied!. These results indicate that,, irre¬ 
spective of initial mode of formation, some y-(3- 
pyridyl)- 7 -methylaminobutyric acid will serve as a 
precursor of cotinine in the biological systems stud¬ 
ied. It is further concluded 1 that any major direct 
conversion of cotinine to 7-(3-pyridyl)-7-methyl- 
aminobutyric acid would depend upon the presence 
of an enzymatic system. - 

Table II 


Stability of Aqueous Solutions (2.86 X 10 -4 AT) of y-(S- 
Pyridyl)-7-meth\xaminobutiyric Acid 

£H Products after 1 hr . a •*> 

0,1'Af Na phosphate 22° 1O0P 


4.25 

6.40 

7.00 

8.92 


Acid > cotinine acid = cotinine 
Acid! > cotinine acid > cotinine 
Trace cotinine acid > cotiiiine 
No cotinine acid > cotinine 


• The amount of product was estimated by paper chro¬ 
matography and the Koenig reaction. b Cotinine (3-4 X 
10 _6 M) yielded no detectable amount of amino acidiunder 
these conditions. 


Experiments in which cotinine is supplied! to the 
animal instead of nicotine may serve to elucidate 
the possible role of cotinine: as an intermediate in 
the metabolism: of nicotine. 

Acknowledgment.—The authors wish to thank 
Mr. Quentin S. McKennis and Mr. James Harlan 
for valuable assistance. 


Experimental 

Intravenous Administration of Nicotine to■ Mongrel Dogs. 
—Throughout an S-hour period a solution of nicotine in 
0:9% sodium chloride was.infused into-the femoral: vein at a: 
rate of 1 ml./min. The nicotine content of the saline was 
adjusted so that each animal! under anesthesia received a 
total dbse of 10 mg./kg. Urine was collected! through a 
catheter during the infusion and during the subsequent 10- 
hour period. 

Processing of Dog Urine for Nicotine Metabolites.— 
The pooled urim* (1438 ml. representing 670 mg..of nicotine) 
was filtered through: diatomaceous earth vCeiite), and the 
pH was adjusted! to pH 2 with 5 N' HGk The acidified 
urine was then placed on a Dowex. 50 X —4! (iH-P): column 
(14 X 2.5 cm.). The column was washed with: water 
(approx. 2 1.) until! washings were virtually, colorless.. The 
column was then eluted! with Ay7 ammonia: water (approx. 
150 ml.) until! no more Koenig positive material was ob¬ 
tained. The yellow brown solution: was evaporated to 
dryness at room temperature. The residue was: triturated 
with absolute ethanol (30. ml.). The alcoholic solution was 
filtered. 20 The filtrate was treated! with decolorizing carbon 
and then concentrated to: dryness. The residue was dis¬ 
solved in 30 ml., of distilled water. The aqueous solution 
was extracted continuously with chloroform fbr 20 hr. 

Soe. Exper. Biol. Med., 45, 552 (1940)): noted that alkalinity favored 
absorption of nicotine from the bladder of the cat. Others 1 ®! 1 * have 
considered the effect of pH on reabsorption in humans. 

(18) J. Travell, O. Bodansky and H. Gold, J. PkarmacoL Exp . 
Therap., 69 , 307 ( 1940 ). 

(19) H. B, Haag and P. S, Larson, ibid., 76, 235 (1942)l 

(20) In some experiments it was found that additional! Koenig 
positive material can be recovered from the residhe by water extrac¬ 
tion! 


After removal of chloroform under diminished pressure the 
extract weighed 118 mg. After a further treatment with' 
decolorizing carbon the aqueous phase was adjusted to 
pH 1(7-11 with ammonia water and! them pliaced on a Dowex 
1 (OH) column. The effluent contained Koenig positive 
material which was combined with Koenig positive material! 
obtained by wash mg the column with water. This fraction' 
weighed 10i2o mg. after removal of the solvent. The 
column was then eluted with: N/l acetic acid until no more 
Koenig positive material could be obtained. This solution 
upon concentration tb dryness at room temperature yielded 
383 mg', of: brown: solid (Fraction C) with: Koenig positive 
material at R\, 0.15, corresponding to y-(3-pyridyl)ry-methyI- 
aminobutyric acid. All chromatograms were conducted 
by the descending method on Whatman No* 1 paper at room 
temperature withammoniaeal alcohol (1 vol. A/2 ammonia 
water, 1 volL 95% ethanol, 4 vol. 1-butanol)i 

Identification of 7-(3-Pyridyl)r7-methylaminobutyric Acid 
in Fraction C.—The above obtained 383 mg. of brown solid 
was heated to 165° in an atmosphere of nitrogen' for 15' 
minutes and then dissolved in 15 ml. of water. After a 
treatment with decolorizing carbon, the clear solution 
was extracted with six portions (15 ml.) of! chloroform. 

The residue, upon removali of the chloroform, weighed' 1 43 
mg. (X m * x 262 m/i in ethanol). In paper chromatograms 
the oil yielded!a single Koenig positive zone corresponding tb 
cotinine ( Rt OSS). 

Cotinine Picrate.—A sample of (— )cotinine was treated 
with an excess of: a' saturated methanollc solution of picric 
acid. After several! days in the refrigerator the crystalline 
residtie was collected and recrystallizedi from: 95% ethanol 
(m.p. 104-106°):. For analysis the sample was dried at 1 
mm. over KOH. 

Anal. Calcd. for C 16 H 16 N*0 8 : C, 47.41!;; H, 3,73; N, 

17.28. Found: G, 47.45;. H, 3.80;; N, 17.34. 

Cotinine Picrate from Metabolic 7*(3-Pyridyl)-y-methyl- 
aminobutyric Acid.—The 43-mg. sample of cotinine from 
the urinary methylamino acid was treated with' an excess 
of methanolic picric acid. The precipitate after four re- 
crystallizations from 95% ethanol weighed 21 mg. (m.p. 
104-106°):. Admixture with authentic cotinine picrate 
caused no depression of the melting point. In Nujof mulls 
the infrared absorption spectra of authentic and isolated 
samples,were identical. 21 

Anal . Calcd. for C 18 Hi 5 N & 0 8 : C, 47.41; H, 3.73; N,. 
17.28; Found; C, 47.49; H, 3.80; N, 17.19. 

Formation of 7-(3-P}Tidyl)-7rmethyIaminobutyric Acid 
by Male Dog.—Since previous studies om nicotine metab¬ 
olism were accomplished largely on female dogs, urine from * ~ 
a male dog (12.8 kg.): which had received nicotine as de¬ 
scribed above, veas processed on Dowex 50 as described 
above. The solids from the chloroform extract,which con* 
tained cotinine, nicotine and unidentified metabolite(s); 
weighed 128 mg. Cyclization of : the Dowex T eluate which 
contained 7-(3-py.rid£d)-7-methylaininobutyric acid resulted 
in 9.4! mg. of cotinine with extinction: coefficient at 260 
m/4: in Oil! M HGl in 95% ethanol corresponding to a caF 
culatedi 9 : .02 mg. of cotinine. On a moiar basis this repre^ 
sents 6:9%: of the dbse 1 of nicotine. A similar experiment 
conducted with a female dog (14.1 kg;) resulted' in the 
isolation of 3.6 mg. of thermally formed cotinine, identified 
by paper chromatography and ultraviolet spectrum, corre¬ 
sponding to 3.8 mg. of 7*(3-pyridyl)-7-methylhmmobutyric 
acid, or 2.32% of the dbse of nicotine. 

Metabolism of 7-(3-PyTidyl)-7*methylaminobutyric Acid 
in the Dog.—An unanesthetized male mongrel dog (9;0kg.) 
was: given 810 mg., of 7,-(3*pyridyl)^7-methy,lamihobutyric 
acid intraperitoneally. The urine was collected in the 
ensuing 224iour period. The Koenig positive fraction from 
the Dowex 50: column was adjusted! to: a volume of: 50 ml. 

An aliquot (0.1 ml.) was chromatographed!on paper. Only 
two' Koenig positive spots (corresponding to 7r(3-pyridyl)- 
7 -methy.laminobutyric acid and cotinine) were obtained. 

The Koenig positive areas were eluted with 0.1 M HC1 ! in 
95% ethanol., The ultraviolet absorption spectra of these 


(21) We thank Mr. W. B. Wartmam Jr., of the Research Labora¬ 
tory, American Tobacco; Company, for these determinations. When 
the spectra were determined in KBr pellets, small differences were 
noted in the region above 7 ft. Since both'isolated and authentic 
specimens behaved similarly in this regard the differences are attributed 
to polymorphism or possible crystal orientation effects. 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvm0000 
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indicated an excretion of 68% of the amino acid unchanged (893 mg. of administered nicotine) was heated for 0.5 hr. 

and'3.1% of the amino acid appeared as cotinine. ,. v at 145-150° under nitrogen. The residue then: was dis- 

■ Thermal Lactamization of Synthetic and Metabolic solved in 5 ml. of distilled water. The solution was ex- 

7>(3-PyTidyl)-7-methylaminobutyric Acid—The mono- tracted with six portions (5 ml. each) of chloroform. Upon 

hydrate of the methylamino acid 4 (100 mg ,) 1 (:[<*] “d +17.2) evaporation of the chloroform extract under diminished 

in a Pyrex tube was heated for 0.5 hr. in an atmosphere of pressure a<residue of cotinine (49.8 mg.) or 5.55% of the dose 

nitrogen at 145-150°. The oily residue was extracted with of nicotine was obtained ([aBJei —18.77° (c 4.98)). In 

six portions of chloroform (5 ml. each). The product was comparison a sample ofi cotinine prepared from nicotine by 

dissolved in methanol and gave an optical rotation ([a]2«S the method of Pinner 11 had a specific rotation' ([ar)*2«i —19-85; 

— 18.16° (c 4.35)). • ■ ■ : . . ^ (c 5.59, methanol)). v + *-7 

Fraction C (303 mg.) from the pooled urine of six dogs Richmond, Virginia --* 1 ! .3L<v 
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On many occasions, such as in industrial acci¬ 
dents or inadvertent overexposure to insecticides, 
in diagnostic procedures for diabetes insipidus 
(Chalmers; and Lewis, 1951; Cates and Garrod, 
1951; Dingman et cd: t 19.57)! or in the; enjoyment 
of tobacco smoking, the human assimilates nico¬ 
tine in varying quantities. It has.been frequently 
observed that following the smoking of tobacco 
only a small fraction of the absorbed nicotine is 
eliminated in the urine (Corcoran et al., 1939), 
It may be deduced; on the basis of animal experi¬ 
ments, that this lbw r excretion; of nicotine prob¬ 
ably arises from an active metabolism and does 
not indicate storage or excretion by other path¬ 
ways. 

Studies in the rat (Ganz et al. y 1951)' and in 
the dog (Bennett et al., 1954) with uniformly 
labeled C 14 nicotine have demonstrated! that the 
major part of the administered^ radioactivity is 
eliminated in the urine. Itn the dog the unchanged 
nicotine in the urine accounts for approximately 
10 % of the administered dose. 

Examination of the urine; of dogs; after intra¬ 
venous administration of Tniootine (I): has led 
(McKennis et al ., 1957-1959) to the isolation 
and identification of a variety of metabolites 
including 7-(3-pymdyl)-7-methylaminobutyric 
acid (II): and its lactam cotinine (III) 1 , desmethyl- 
cotinine (IV): and! hydroxy cotinine (V). y-(3- 
Py ridy IVy-met hylaminobutyric acid can under 
conditions of physiological pH! and temperature 
(McKennis et ah, 1957)! spontaneously lhctamize 
to yield cotinine; and! the;latter; gives rise to; both 
desmethylcotinine and hydro xycotinine when 
administered! t ! o the;dog (McKennis; et al. , 195Sb } , 

1 Presented in part at the 36th Annual Meeting, 
Virginia Academy, of Science,,Roanoke, Virginia, 
May 9,195S and at the Twelfth Tobacco Chemistis’ 
Research Conference, Durham; North Carolina, 
October 24, 195S. 

1 Public Health Research Fellbw of the Na¬ 
tional Heart Institute,; National Institutes of 
Health, U. Si Public Health; Service. 


1959):. The known metabolic interrelationships 
are summarized. 



(HI): (IV) 


OH 

/ 



(V): 


The; development of the procedures used in 
the foregoing have: made possible a study of 
nicotine metabolism in the human. This com¬ 
munication describes studies on the isolation of 
some of the chloroform-soluble metabolites of 
niootine present in the urine of the human (non- 
smoker): and of pyridine eompounds;present in the 
urine of; human smokers. 

Methods and Materials. Administration of 
nicotine to the human. A normal adult male; (SO.4 
kg) (non-smoker): received an oral dose of! 30 mg 
of Z-nicotihe per day (in consecutive hourly day¬ 
time dbses ofi3 mg each in gelatine capsules). The 
experimental! period was concluded at the end of 
the third dhy because of nausea and the accom¬ 
paniment of vomiting on the commencement of 
the fourth dhy. 

Procedure for ike isolation of the metabolites. 
The combined! total urine; volume (5 liters) from 
the 3-day period was adjusted to pH 10 with-am¬ 
monia water and then exhaustively extracted 
with chloroform. The residue after the evapora- 
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tion of the chloroform was, chromatographed on 
Whatman noi 1 paper with 0.5N ammonia water 
(1 volume)4)5%. ethanol (I volume)-mbutanol (4 
volumes) (McKennis, et: al., 1957). The: Koenig; 
positive zones were lbcatied with a spray of! al¬ 
coholic p-aminoberizoic acid which was followed 
by treatment with vapors of cyanogen bromide. 
Paper chromatograms were also prepared with 
sec. butanol-formic acid-water (Hausman, 1952). 

The residue from the: chloroform extract was 
dissolved in 25 ml of water and ad jus tied 1 tio:pH 2 
with 5N! HC1. The solution was: passed through 
Dowox 50 (H + ) (20 X 150 mm)'. After a water 
wash the column' was eluted 1 with SO ml of N/l 
ammonia water. The ammoniaeal solution was, 
concentrated' to a 1 brown residue. A sohition of 
the latter in 10 ml of water was adjusted! to pH' 9: 
with N/l ammonia 1 water and passed through) 
Dowox 1 (Dll - ) ('IS X 100 mm)'. The:effluent and 
water wash were concentrated to a brown gum 
(149 mg). Elution of the column with N/l acetic 
acid served to remove a component with an Rf 
value of 0.74 (ammonia-ethanol-butanol). An ex¬ 
tract! of' the gum in 23 ml of chloroform was 
poured onto am acid-washed alumina column (5 g) 
and eluted with ether containing successively, 
increasing concentrations of methanol. The frac¬ 
tions, obtained with 1 to: 10% metlianolic ether, 
containing a single Koenig'component at Rf 0.74 
(ammonia-ethanol-butanol):, were combined.. 
Upon evaporation of! the solvent 10.1 mg; of 
cotinine were obtained: as a light colored oil. 
(representing, about ION of the administered! 
nicotine dbse)', X max 260 m/i in ethanolic HC1. 
The oil was converted to 21.5: mg. of! cotinine 
dlpicrate, micro'm.p:., s 102. o°C. 

Fractions with Rf 0.61 (ammonia-etihanol- 
butanol), obtained! from the alumina column 
(above) with 10 to 100%: methanol,.were combined 
and 1 evaporated! to: give: 14.7 mg of gum. The lat¬ 
ter, after treatment with acetic anhydride- 
pyridine and upon evaporation of the reagents, 
was rechr.omatographedi on alumina as. described 
above. Two fractions: Rf 0,61 (1.62 mg), and Rf 
0.75' were obtained.. 

Treatment of' smokers' urine • Smokers’ urine 
(60 liters) was obtained by. voluntary dltytime 
contributions from male laboratory workers.. 
Chloroform extraction' of 1 the urine was accom¬ 
plished in the: previously, described manner. The 
residue from the evaporation of the: rhlorofiorm 
was, treated with water and methanol, to obtain 
all of the Koenig positive, material in solution. 
Cotinine (S7 mg): was isolated! and them converted 
to, the dipicrate by the procedure described 
above. 

Examination of' human, urine, for 5-amino 1 - 
methpipyridincs: Sktnples of urine from smokers 


or the subject, who ingested nicotine were ad¬ 
justed to pH 2 and placed on,lDowex:50 (Hr):. The 
effluent and an ammoniaeal eluate of the resin 
column were treated with cyanogen bromide 
(Larson and Haag, 1942); before and after boiling. 

Preparation of. cotinine dipicrate. A solution: 
of synthetic cotinine ('509: mg', 0.0029 mol): (Me- 
Kennis ci aL, 1959)'in 1 ml of methanol, and 1.6 g 
(01007: mol) of picric acid was heated to boiling, 
Upon cooling and scratching, a> yellow crystalline 
precipitate formed. The product had a constant 
micro m.p. (il02;5°C) after 6' necrystiallizations 
from' methanol. Calculated for C^HisNsOis; 
C, 41,65; II, 2:86;, N, 17.66. Found: C; 42.37; H, 
2.89 ;,N, 17.97. 

Cotinine monopicrate from cotinine dipicrate. 
Cotinine: dipicrate was dissolved in a minimum 
amount of hot absolute alcohol.. The soUitiion 
upon cooling deposited; yellow crystals. After 6 
recrystallizations the micro m.p. was 1Q4M05°C. 
Calculated for CisIluNsO*: C,,47.41;; H, 3:73; N, 
17.28. Found: G.\ 47.30; H, 3.75; N, 17.16. 

Results. During the 3-day. period the human 
subject excreted approximately 10% of the ad¬ 
ministered nicotine, im the form of cotinine. Due 
to the; fact that tobacco smokers! urine was ob¬ 
tained! only during the daytime and without 
clita on. the: smoking habits of! the subjects or 
composition ofi the smoke it is not! possible to 
calculate percentage of metabolism: Cotinine, 
in addition 1 to other pyridine compounds, has 
beem identified in> tobacco smoke (Quin,, 195S; 
Rayburn, personal communication, 1958). 

The chromatographic evidence (table 1) points 
to tie presence of cotinine, desmethylcotinine 
and hydroxycotinine ini all samples examined. 
Positive identification of cotinine was effected! by 
infrared! spectrograms: of the picric acid salts of 
cotinine. Double verification was made: by con¬ 
verting (lipicrates. to monopi crates. The dipicrate 
was;identical to in sample prepared! in the: labora¬ 
tory of the. Japan Monopoly Corporation (\Yada« 
d ai., 1959):. Authentic salts and corresponding- 
isolated salts had the same melting point.. The 
mixed melting points, showed no depression: 

The cyanogen bromide reaction of! Dowex 50 
OLD):-treated urine-was negative. The ammoniaeal 
eluate of the: resin was. positive and gave a pink 
color: Following heat. treatment, whieln cyolizes. 
7,-(3-pyridyl)-7-methylaniin()l)utyr;ic acid to coti¬ 
nine, the pink color was no longer obtained on 
test! samples, 

Discussion. The results obtained in the survey 
of nicotine: metabolism in the human indicate a 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvm0060. 
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TABLE li 


R'f, values of the'chloroform-soluble, Koenig, positive 
components of the urine from the human ( non- 
smoker ), human smoker and the dog* 


Source: 

Rf Valties 

Ammon ia-ethianol- 
butanol 1 

.w-Butanol- 
formic acid-wateri 

Human (non-smoker)' 

0.6l§:andlG'74 + 

0.21 § and 0.37: 

Human smoker 

0.6115:0.74,: 0.85,t 

0.21 § and 0.3":: 


0.90 


Dog 

).61,§ 0.74,: 0 85f 

0.21 § and 0.37* 


•Bladder urine collected from' dogs (receiving 10: mg/kg 
nicotine by intravenous infusion over an 1 8-hr period) via in¬ 
dwelling catheters. Control urines of both species yielded no 
'Koenig positive zones.. Nicotine was administered orally to the 
human subject. Pooled urine from malt smokers was employed. 

t Coohromatographed with Z-nicotine: 

t Cochromatographed with cotinine. 

§ Coohromatographed with desmethylcotinine. Fraction 
acetylated to give comiionents corresponding to acetoxvcotinine 
and desmethyltotinine. 

similarity to the previous results obtained in the 
dog. Chemical isolation of cotinine as. one of the 
metabolites imbotli species points toa desirability 
of a study, of: cotinine: metabolism in the human: 
It has been established that, cotinine serves; as 
an intermediate: ini the degradation of nicotine 
in the dog. The paper chromatograms of the 
chloroform-soluble fraction of human urine 
strongly suggest that cotinine has ai similar 
role in man. Since the desmethylcotinine frac¬ 
tion (Rf; 0.61 T ammonia-ethanol-butanol): of 
urine yields on acetylation material with chroma¬ 
tographic characteristics of desmethylcotinine 
and acetoxycotinine, it, is.inferred that the path¬ 
way of nicotine metabolism in the human may 
resemble that of dog, viz., nicotine —> cotinine —» 
hydroxycotihine plus desmethylcotinine. 

Similar pathways are inferred also from a study 
of the urine of smokers'(table 1). Roth dog urine 
and smokers’ 1 urine contain: material which is 
Koenig positive at Rf 0.85 (ammonia-ethanoli- 
butanol): corresponding; to nicotine. Other 
investigators,have noted the 1 urinary excretion of 
nicotine under comparabie conditions. The Human 
subject who received! nicotine excreted, in 
contrast,, no nicotine detectable under the: con¬ 
ditions employed for isolation. One explanation 
for this difference may lie: in the differences in 
route of administration. In both the smoker 
and the dbg, receiving nicotine intravenously it 
is anticipated that! some nicotine may be pre¬ 
sented tor the kidney for excretion without 


opportunity for the: liver (Ilucker el al., 1959) 
or other tissues (Akira, 1957; Miller and Larson; 

1953; Werle and Uschold, 1948) to degrade the 
compound. In contrast, absorption of orally 
administered nicotine may provide, via portal 
circulation; a unique opportunity for metabolic 
transformation in the liver. 

The component in smokers’ urine at Rf 0.90 l 
(ammonia-ethanol-butanol), : w, hie hi was not 
encountered ini either dog, urine or human urine 
after nicotine, may represent a new nicotine 
metabolite. On the other hand, pyridine com¬ 
pounds other than nicotine in smoke may be 
responsible for appearance of the material. It is 
possible, too; that, unbeknown to us, some of 
the volunteers, may have been receiving medh 
cation which is responsible for this; component. 

Although the; present study does not directly 
concern itself with the immediate precursors of 
cotinine some conclusions may be drawn with 
respect to- the source of this compound. y-(3* 
Pyndkd)- 7 -methy,liiminobut:yric acid, which is 
responsible for a pink color produced by addition 
of cyanogen bromide to the urine of the nicotine- 
treated! dog, is spontaneously lactamized to 
cotinine under physiological conditions of pH f' 
and 1 temperature (McKennis et al, r 1958a). Werle v. 
el al. (1956): have reported 1 that smokers’ urine 
gives, the: color reaction: with cyanogen bromide. 

In the present: study material obtained,,following 
smoking or ingestion of nicotine, by eluting 
pyridine components of the urine from Dowex 
50 (H! + ); showed a similar behavior with cyanogen 
bromide. The 1 reaction could not be obtained if 
the material was. heated! prior to addition of 
cyanogen bromide. This behavior parallels that 
of 7-3-pyridyl-7-methylaminobutyric: acid! which 
loses its color-producing ability as the result of 
lactam formation (acylation of the methylamino 
group):. It may bo inferred then that! in the 
human 7-3-pyridyl-7 methylaminobutyric acid 
is a nicotine metabolite which lactamizes to 
cotinine. 

Various studies in vitro provide evidence for an 
oxidative metabolism of nicotine to cotinine 
without, necessity for the intermediate methyl¬ 
amino acid. Nicotine in the presence of peroxide 
or merely on storage (Frankenburg and Vaite- 
kunas, 1957) is oxidized to cotinine. This suggests 
the possibility of catalase-peroxide catalysis in 
the formation of cotinine in vivo. Thus, at least 
two pathways,to the formation of the important 
intermediate: cotinine, one direct and the other 


Source: https://www.industrydocuments.ucsf.edu/docs/tf nOOOO 
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via 7-(3~pyridyl!)-ymiethylhminobutyric acid, 
are potentially available for physiological dis¬ 
position' of nicotine. 

SUMMARY 

Following the smoking of tobacco or ingestion 
of nicotine the urine of human subjects contained 
cotinine which was identified as the picrate and 
dipicnate; Chromatograms of the: urines suggest 
the presence of hydroxycotinine and desmethyl- 
cotinine and related Koenig positive components 
and lead to the: conclusion that cotinine plays, in 
man as: well as; in the dog, an important, rolte as 
intermediate: in nicotine metabolism. 

Acknowledgments. The authors wish to 
acknowledge generous support by grants: from 
the Tobacco Industry Research Committee and 
the American: Tobacco Company. Dr. El \Vada ! 
kindly supplied a sample of cotinine dipicrate for 
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kindly made the infrared determinations. 
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By Herbert McKennis, Jr., 2 Lennox B. Txtrnbuix, Edward R* Bowman 3 and Einosuke Wada 4 '• 
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Administration of ( — )+cotinihe, an intermediate in tHe metabolismi of ( —)-nicotine, leads to the excretion of (— )-des- 
methykotinine,, hydroxy cotinine and other Koenig positive material in the urine of the dog. Reductive amination of 
7-(3-pyridyl)-Y-oxobutyTic acidi in the presence of Raney nickel yielded racemic desmethylcotinine which was resolved to 
^ give (— )-desmethyIcotinine corresponding to the metabolic product. -r* - ~ - i/T y* —j 

^FoUowing the administration of (*—)-nicotine For the current studies attention was focused 
the cat , 5 the dog ff “ 7 and the human 8 ^ excrete in the solely on the chloroform-soluble metabolites of 
urine a variety of Koenig positive materials which nicotine (I): and cotinine in dbg urine. (— )-Cotinine 
are not found in control miner; One of the several (III): 'was' administered intravenously to male 
Koenig positive zones from paper chromatography mongrel dogs under anesthesia. The urine was ad- 
has been found to contain cotinine- 6r “ 9 .. The latter justed 1 to pH 8-9 by addition of ammonia water 
has been_ identified 10 jdiemicaUy _with_ the isolia-^:.and .extracted continuously__with ^chloroform.' 
tion of cotinine picrate ,®" 9 and another has been Samples from evaporation of the chloroform yielded 
found to "'contain ' * 7 -( 3 -pyridyl)- 7 -methylamino- ~ Koenig positive zones at Rt 0i61 and R{ 0i74i upon, 
butyric acid , 6 - 7 identified after thermal cyclization 
into the lactam cotinine . 6i7 This cyclization to 
cotinine takes place spontaneously at physiological 
pH. Cotinine, through its limited toxicity, is a 
convenient intermediate, therefore, for exploration 
of nicotine metabolism. The isolation 1 ot two 
new nicotine metabolites now permits representa-' 
tion of the cotinine pathway of nicotine metabolism, 
in the abbreviated form ' 3 V «' <-R 

^ ‘ hfi-Huroo' nilodcfuni 

-C—CHa—CH»—COOH ' 

ww * uf[ ^ 
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paper chromatography with amnionia^thanol- 
but'anoll 11 The latter corresponded in value 
"to known, cotinine upon cochromatography and the 
former corresponded in Ri value to material ob¬ 
tained: from both dogs 6 - 71 and humans 8;9: following 1 
administration of ( —)-nicotine (I). - ; cd 

The aqueous.solution of the residue from evapora- v 
tion of the chloroform was placed on Dowex 50 
(H+). - The Koenig positive material: was eluted 
with N ammonia water and _further purified by 
passage through Dowex T (OH) which served to 
remove some Koenig negative solids as well as a’ 
component with Ri 0.75. The latter has ah Ri 
value virtually indistinguishable from cotinine in 
many solvent systems, but differs from it by an ap^ 
parent amphoteric behavior displayed: on ion- 
exchange resins. Investigations on this component’' 
are in progress. V> il x>:: -yi?i. ! )y- aia 

The effluent from the Dowex 1 (OH) resin com ! 
tiaining Koenig, positive bases was reprocessed on 
Dowex 50 (H + ) for further purification. The solids 
from the latter were dissolved in chloroforrm and 
chromatographed on alumina and: eluted with 
ether containing methanol in concentration increase 
ing from 10-75% (v./v.). The 10% methanolic 
eluates contained material with Rf 0.74 correspond-' 
ing to , cotinine. The fractions removed: with 
11-75% methanol, although composed of both oh 
and crystals showed only a positive Koenig zone at 
Ri 0.61. Following treatment with acetic anhy-. 
dride-pyridine the foregoing mixture was chroma¬ 
tographed on*alumina and eluted with methanolic 
‘j;iJ lo.^snTFrri'jlraumd*) ’io; fiorJXvrla^vai "ftf 

f (11): H. McKennis, Jr., L. B, Turubulb H. N. Wingfield, Jr., and 
L. J. Dewey, This Journal, 80, 1634 (1958); 

i . r»«tcfcT 
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f ,rFig. I.t—I nfrared absorption spectra of natural and synthetic desraethylcotinine in chloroform solution. 
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ether to give two Koenig positive components. urine of dogs after administration! of ,.CMCr")-) 


(J?r0i61 and 0.75):. : r- crim! > =;». nine sdT 

( The material with Rt 0.61 readily crystallized 
from benzene to yield colorless; crystals melting 


nicotine suggested the presence of. three majorj 
and possibly four minor metabolites of,nicotine .* 
As a result of the present and previous .studies/; 7 ; 


at 135-136°. d.nThe,^elementary analysis cor-, seven metabolic components have been separated. 


responded to,; that of .desrnethylcotinine (IV). 
The Rt value and infrared absorption spectra 12 
ini chloroform (Fig. 1.) were in good agreement with 
synthetic d/-desmethylcotinine. ff v-hurirriv. oulrv 


-■ The acetyl derivative (Rt 0i75)„ which was ob- t of'the origin at estimates. 


Since on a molar basis these represent approxi¬ 
mately 30% of the total urinary 'metabolites of 
nicotine, the metabolism of nicotine presents a 
diversity and complexity which is far in pxeess 


tained as an oil, yielded a yellow picrate, m.p. 
166.5-170°. ,The elementary analysis agreed with 
the calculated value for the picrate of acetylated 
bydroxycotinine, CisHnNfeOio- This has led us to 
adopt the trivial name hydroxycotihine for the 
metabolite (V). The strong Koenig positive re¬ 
action of the compound is substantial evidence to 
support assignment of the hydroxyl group to the 
pyrrolidbne ring of cotinine. Exact assignment of 
position and structure of the molecule must await 
unequivocal synthetic and degradative studies. 

The isolation of (i — )-desmethylcotinine and hy- 
droxycotinine as a result of the metabolism of 
cotinine experimentally affirms the importance of a 
role attributed to cotinine as an intermediate in 
nicotine metabolism. 11 It is also apparent that 
many new metabolic pathways for the degradation 
of cotinine must & considered. Owen and Larson 5 
in their investigation of chromatograms of the 

t-ati . . :.K ; .llwfflifnT .• .1™'*., - >V: V Ui*:V 

(12) Kindly determined by Mr. J. Scott Osborne of The American 
Tobacco Company, Research Laboratory . 


Hucker 18 in studying the oxidation of nicotine 
by fortified rabbit liver microsoines concluded that 
since no formaldehyde was formed!, nicotine was not 
converted to nomicotine under the experimental 
conditions. If oxidative demethylation is in¬ 
volved in the metabolism of nicotine to desmethyl- 
cotinine, our isolation of desmethylcotinine points 
to the presence of a pathway for demethylation 
which may involve other cellular components of the 
liver 1416 or other organs. 16 In the event,'however, 
that demethylation occurs by transmethylation,' 
rather tham oxidative demethylation; formaldehyde 
cannot be anticipated as a 1 primary' metabolic 
product, or serve as an. absolute indicator of de- 

r; ,o 

1 (13) H.... B } Hucker, /, Pharmacol. Exp. . £htrap. t 33a 

(1958). r 1 .<* 

} (14) T. Akira, Folia Pharmacol. Japon,,, 63, 553 (1957). 

.(15) E. Werle and R. Mullfer, Biochcm 808.,355J19411'^ ^ 
*'(M) See for mmpk: A. W. Miller, jr„;andjP- £. Larson, J, 
Pharmacol. Exp. Therap., 109 , 218 (1953); E.^Werl^ aa<J R. Use bold, 
Biochcm. Z„ 818 , 531 (1948). . 
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methylation. 17 ;; Irrespective ‘of the type of de- 
methylation involved, the simplest expl&nation for 
the formation of. desmethylcotinine involves only 
participation of cotinine or y-( 3 -pyridyl)- 7 -methyl- 
aminobutyric acid (II).' :M ‘ L ; ... ^ 

l.Werle, et a result.of studies on the inetab- 1 ' 

olism .of nicotine considered the possibility that 
nicotine was demethylated to give nornicotine (VI)i 
Chemical verification of this proposal would suggest 
additional metabolic pathways to desmethylcotinine 
with 'nornicotine ■ tad possibly Y-(3-pyrkfyl)-y- 
aminobutyric acid (Vill as intermediates and no ' 
involvement of cotinine. Experiments to test such 
a possibility are now in progress* h , Jin Jr* :.i 
*f m, fes •fH rja £>08. lo .Inr m fo'om. 8?. 5 )' 

.. aN * • a </.*• riiiir»i iuN.; iuo-u'J biiFih* tuif ' iN .0 i iq. 

ru^bu VI ol : oj an>h>o:>'juxrJV -iuvrio? 

-JHfir} 1 ’M hn/oirr-yi brio* ai \ r”'• vmviv/v-'Tu !s*jh ■ 

,iTo facilitate further metabolic work improved 
procedures have been developed for the synthesis 
of cotinine and desmethylcotinine. The latter has 
been resolved successfully with d-lOcamphorsul- 
fonic acid. This resolution provides both optical 
antipodes. Reduction'ofi the racemic mixture proT 
vided 11 synthetic routes to nornicotine. Racemic* 
cotinine has been 1 .reduced to racemic nicotine. 19 . 
(— )-Cotinine upon reduction with lithium alumh, 
num hydride in the present* study yielded! ( —)-* 
nicotine. . This . reduction supplies experimental 
confirmation of the previous conclusion 7 that in the' 
metabolism of nicotine to (+)-Y-3-pyridyl- y- 
methylaminobutyric acid and ( — )-cotinine the 
absolute optical configuration of (— ^-nicotineis. 
retained. .,vun;„ bru>.-:: 

-’Acknowledgments.—The authors are grateful to 
James H. Smith, Covie E. See and Jeffrey S. Me*’ 
Kermis for assistance. >r‘f 

(^1) jfjJ n.Experimental : ^ ri ':niJtoh Ui.O 

^Isolation of Cotinine Metabolites.—(—)+Cotinine (5.9 g.) 
was administered intravenously 11 (100 mg./kg.)'during an' 
8-honr period: to two male mongrel dogs under Dial anesthe¬ 
sia. 1 Urine was collected through an indwelling catheter 1 
during the administration and subsequent 10-hr. period.* 
After alkalinization to ^H 9 with ammonia water, the urine 
was extracted continuously with chloroform. The residue 
from evaporation of the chloroform (3.1 g. of brown gum) 1 
yielded! two Koenig positive zones (Rt 0,74 andi R t 0.61, 
ammonia-ethanol-butanoh R v 0.48' and Ri 0.30, formic 
acid-sec-butyi alcohol-water )l Upon cochromatography 
these zones corresponded to those previously obtained from 
dogs treated intravenously with nicotine 7, or orally or intra- 
peritoneally with cotinine. The brown gum was dissolved 
in 10 ml. of water and adjusted; to pH 1.5* The solution: 
was .placed! on Dowex 50(H + )i, After a water wash,Koenig 
positive material, which was retained! on the resin, was 
eluted with N' ammonia water. The residue (h.5 g r ): 
from evaporation of this solution was dissolved in dilute 
ammonia'and placed on a Dowex 1 (OH”), The residue from' 
concentration of the effluent was again placed on Dowex 50 
(H + ).= Elution with 0.5 N ammonia water served to remove 

(17) i E. B. Keller, J. R. Rachele and V. du Vigneaud, ; J. Biol. Ckem., 
177,, 733 (1949): 

(18) i E. Werle, H. Schievelbein and D, Spieth, ArsneimittelForsch., 
6, 322 (1956). 

(19) : S. Sugawawa, T. Tatsuno and; T. Kamiya, Pharm. Bull. 
{Japan), * (1 ], 39 (1954). 

(20) : Microanalyses by Weiler and Straus and Spang Microanalyti- 
ca.1 Laboratory. 

(21) Q. McKennis, E; R. Bowman and H McKennis. Jr., Toxicol 
Ap.pl. Pharmacol:, 1, 61 (1959)] 


738 mg. of material which again gave Koenig positive zones 
(7?f 0.74 and Rt 0.61, ammonia-ethanol-butanol J A 
chloroform solution of the mixture was placed on acid-washed 
alumina and eluted with ether containing methanol increas-r 
ing from 5-75% (v./v.); The 5-10% methanolic eluates 
contained material with Rf 0:74 corresponding to cotinine 
(299 mg.)i The fraction removed with 11—75% methanol/ 
although composed of both oil and crystals (359 mg.),' 
showed only one Koenig positive zone (Rt 0.61, ammonia- 
ethanohbutanol; ■ Rt 0:30, formic acid- 5 <?c-butyl alcohol- 
water). .ivq i. .U' 1 ;- ‘Milo i v> ✓ 

Isolation of (—>Desmethy.lcotinine and Acetylated Hy.-‘ 
droxycotinine.—The mixture of oil and! crystals was; dis¬ 
solved in pyridine containing an excess of acetic anhydride 
and allowed to stand overnight. The residue after removal 
of reagents at! the vacuum pump showed the original Rt value 
plus; a zone at Rt 0.75 (ammonia-ethanol-butanol). Re- 
chromatography on acid-washed alumina served to separate 
the two fractions. The R { 0.75 material appeared as a color¬ 
less-oil from concentration of the eluates in 10% methanolic 
ether (75 mg.).' The oil was treated with an excess of picric 
acid in methanol to yield a crystalline picratc which' was 
purified for analysis by recrystallization from 95% ethanol 
and drying at 70° and 1 mm. (m.p. 166.5-170°). 

Anal. Galcd. for CigHuNiOio: C, 46.67; H, 3.70; N,* 
15.12. Found: . C, 46.82; H, 3.98; N, 15.29. ./, 

The analvsis corresponds to that expected from the picric 
acid! salt of acetylated hydroxycotinine. ~Y 

Concentration of the eluates in 11-50% methanolic ether 
yielded 150 mg, of colbrless crystals. For analysis these 
were recrystallized from benzene, m.p. 135-136°, and dried 
at 70° under: diminished pressure, [ar] u W 6i —60.7° (c 1.65, 
methanol), r: iv-i a. u *r? r :r te Zrii *U.n mU Vi 

'Anal. 1 Ca!cd.‘ for QH l0 N 2 O: C,- 66.65; H, 6.22; N; 
17*27. Found: C, 66.34; H.,6.31; N, 17.3.;_ 

.''Synthetic (— )-desfnethylcotmine did not depress^Ihe" 
melting point of the compound and showed the same Rt , 
values upon chromatography, on paper. ' “ 

(— )+Nicotine from (— )-Cotinine.—A solution of cotinine’ 
(4.5 g f ) in 100 mil of dry tetrahydrofuran was added: drop-' 
wise to 90.mil of tetrahydtofuran containing 1.2 g. of lithium 
aluminum hydride at 0°* After refluxing for 40 hr., the 
solution was treated with 70 ml.’of acetone 11 and them with 
100 ml. of 5 A r NhOH. The aqueous phase was separated;' 
and washed twice with chlbrofornu The combined organic^ 
phases were dried over anhydrous sodium sulfate and con¬ 
centrated to *5.5 g. of light-colored oil. * The oil was disr 
solved in chloroform and placed on a coliunn of acid-washed 
alumina (200 g.); By elutiion with ether containing suc¬ 
cessively increasing amounts of methanol, two Koenig posi¬ 
tive fractions were obtained. The minor fraction, obtained 
last from the columm, consistediof 0.31 g. of oil,[Rt 0.89 (am¬ 
monia-ethanol-butanol). 1 Nicotine, the major fraction' * 
(2.3 g.) (Rt 0.84), was converted in methanol to the dipicrate/ 
m.p. 223-22415° (4.9 g ). The mixed! melting point with 
authentic material was. not depressed. The purified dipic- 
rate (2,37 g.) was treated with 0.5 N HC1 (50 ml.). ’After 
removal of picric acid by filtration,;the aqueous phase was 
made alkaline with ammonia andiextraoted 1 with chloroform. 
The chloroformi extracts: were concentrated to an oilL The 
latter was dissolved in methanol and treated with decoloriz¬ 
ing, carbon. The filtrate, was concentrated in a stream of 
nitrogen to yield'Q.38 g;. of nicotine (dried under diminished 
pressure), [e*] 35 ^ —162.5° (r 2.75, acetone). ; ; 

The cfADesmethylcotinine.—7-(3^Pynidyl)-y-oxobutyric 
acid 1158 (15 g r ): was hydrogenated at 80 atmospheres and 
approximately 130° in 300 ml. of absolute ethanol containing 
30 g. of ammonia and approximately 5 g. of: Raney nickel 
for 7 hr. The filtrate from' the catalyst was concentrated 
to an oil. The latter was dissolvediin dilute ammonia water. 
An extraction with three portions.of benzene (150 ml. each) 
served to remove some red colbred material and facilitated 
a final extraction with five portions of chloroform (150 ml. 
each).; After drying over anhydtous sodium sulfate the 
chloroform'extract was concentrated to 10.2 g, of oil which 

(22) H. McKennis, Jr., and G. W. Gaffney, /. Biol. Chcm.> 176 , 217 

0948 ) . ... • . .... 

(23) R. N. Castle and A. Burger, J. Amer. Pharm. Assn. Sri. Ed. t 

43, 163 (1954). These authors reported!that they were unahle to con¬ 
vert the keto acid into desmethylcotinine by catalytic reduction in the 
presence of ammonia. ........ . T . . ' 
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solidified. on standing. The lhtter was recry stall ized twice 
from benzene to give 7.2 g. of desmethylcotinine monohy¬ 
drate, m.p. 65-68°. Admixture with an authentic sample 11 
produced no melting point depression. The product at this 
stage is sufficiently pure for resolution. Further purifica¬ 
tion may be effected by chromatography of'a benzene solu¬ 
tion on alumina and then elution with 5-90% methanolic 
ether. The fractions from methanolic ether (20-90%) 
yield a crystalline form from benzene, m.p. 89^91°, which 
differs in melting point from the previously described 11 an¬ 
hydrous or monohydrated compound. Upon standing in 
the open air the compound in'a few hours forms a monohy¬ 
drate whichimelts at 66-67°. .. a 

■ ; —)-Desmethylcotinine.—-d/-Desmethylcotinine (1.80 g.)i 
and 2.50 g. of d-lG-camphorsulfonic acid were dissolved in 
200 ml. of warm ethanol. The cooled solution was treated 
with 100 ml. of ether and placed! in an ice-bath. Crude 
(:—)dfesmethylhotinine d-10-camphorsulfbnate precipitated 
and was separated from mother liquor A. Recrystallization 
from 100 ml. of ethanol yielded 1.33 g. of the purified salt, 
m.p. 222-225°, and mother liquor A-l. A solution of the 
salt in 5 ml. of : water was^made alkaline with ammonia: and 
then extracted with'five portions of chloroform (7 ml. each). 
The combined chloroform extracts were dried over anhy^ 
drous sodium sulfate and! then evaporated to yield; colorless 
crystals (0.35 g.j. These melted at 135-137.5° after one 
recrystallization'from benzene (0.31 g.), ; [<*] 2 h> — 60.9° (e 
1.12, methanol),, [cr] w - s m«i — 60.5 p (c 2.81, methanol)i ■ : 

(-f- )-Desmethylcotinine.—The mother liquor A from 
the crude d-camphorsulfonic acid! salt of: ( — )+desmethylco* 
tinine (corresponding to 10.8 g. of df-desmethylcotinine); was 
concentrated to dtyness to give 16.6 g. of crude d-camphor- 
sulfonic acid salt of! (-h)-desmethyleotinine. To a solution 
of the salt in 200 ml. of ethanol was added 100 ml. of ether. 
Upon cooling in the ice-bath 9.1 g. of salt was deposited. 
The lhtter was decomposed with ammonia water and 3 .03 g. 
of crude (+ )-desmethyleotinine (m.p. 68-lilQ 0 ) was de¬ 
posited. The latter (2.51 g.)i was dissolved 1 in 140 ml. of 
absolute ethanol and treated with 3:58 g. of d-camphorsul- 
fonic acid. Upomcooling to.0 9 the solution yielded 5.0 g. 
of salt and'mother liquor B. The salt was combined with 
another lot obtained from evaporation of mother liquor A-l 
(from recrystallization' of d-10-camphorsulfonic acid salt of 
(— )-desmethylcotinine above). The combined lot was; 
dissolved ini 300 ml. of ethanol The: solution deposited 
crystals upon cooling in the ice-bath 1 . This crop then was 
recrystallized from 400 ml. of ethanol and! finally from 200 
ml. of ethanol to give 11.5 g. of optically pure tMO-carnphor- 
sulfonic acid salt of (— )-desmethylcotinine, m.p. 227-228°, 
and combined mother Liquors C. The salt gave 0.3 g. of 
( — )-desmethylcotinine, mip. 134.5-136°. .... 

• : Mother liquor B was treated with 300 ml. of ether. Upon 
standing overnight in the refrigerator the solution yielded 
0:4o g. of salt, m.p; 196-198°. The latter upon treatment 
with ammonia and chloroform gave ( + )+desmethy.lcotinine, 
80 mg. after reorystallization from benzene, in.p. 133^135°, 
[or] -*d +60.3° (c l. 16, methanol)!. 

.Mother liquor C upon evaporation tb dryness gave 13.0 
g of salt., This was dissolved in 400 ml. of:ethanol and then 
cooled! in the ice-bath. Crystals, 5.37 g., : were collected. 
The filtrate was treated with 400 ml. of ether and cooled to 
0°. Salt <j5l 25'g., mip: 193^-21.0P) was collected and de¬ 
composed to: give 2.06: g. of crude (-f)-desmethylcotinine., 
Rteerystallization from benzene afforded 1.0 g. of (-f~)^des- 
methylcotinine, m.p. 133-137°. 

7-(3-PyridyU-7-N-methylbenzamidbbutyriic Acid.—A 
solution'of 15 g. of 7-(3-pyridyli)-7-methylaminobutyric acid 
monohydrute and! 2.9 1 g, of sodium hydroxide in 70 ml. of 
water was treated (always keeping the pH above 9)' with; a 
total of 410ml. of 10% sodium'hydroxide and!72 g. of ben- 
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zoyl chloride in alternate portions with cooling and shaking. 
The mixture was diluted'to one 1. and acidified with 2 N' HC1 
(200iml.)i After removal of benzoic acid by ether extrac¬ 
tion, the solution yielded the benzoyl derivative by direct' 
precipitation at pH 6i The yield was 10.85 g. (50.9%),; 
m.p. 173-175°. The mother liquor contains cotinine, un¬ 
reacted methylamino acid and a small additional amount of 
the benzovl derivative; For analysis a sample was recrys¬ 
tallized from: ethanol, m.p. 175.5-176;5°, [<*] 2f W -127.8° 
(c 5,,methanol), ,71. -,j h df.vr 

lAnal, * Calcd. for CnHi^O*: C, 68.44; H, 6;08; N,' 
9.39, Found: C, 68.57;. H; 5.96; N, 9lli7._ <u itnrOiJibhfi 
-Lamberts and Byerrum 28 prepared the benzoyl derivative, 
by a similar procedure in 25%yield, m.p. 170°... rr f r . fr :^. T 
^ Dibromocotinine Hydrobromide Perbromide,—To a solu^ ' 
tion of 88 ml. (0.538 mole) of ( —)-nicotine (Black Leaf' 
**99"): in 400 ml. of 80% acetic acid, 198 ml. of technical 
bromine (5.76: mole): in 480 ml. of 80% acetic acid was 
added drop wise with stirring over a 3.5 hr. period. 1800 
ml. of water then was add ted to the orange solution containing 
' a "dark oily bottom layer. The solution was heated to ap¬ 
proximately 80° until the oil had become miscible with the 
solvent., Upon cooling to room temperature the solution: 
deposited orange needles. The solid was removed by filtra¬ 
tion and washed with water. On drying in air the material, 
m.p. 140-145°. weighed 163 g. (70%, based on the empirical 
formula C 10 H 9 X2OBrrHBr-Br2). On several successive 
runs the yields ranged between 60 and 75%. In contrast 
a yield! of 39%, was obtained by following the method of 
Pinner. 24 .. •. i. s 

( — )-Cotinine.—To 2500 ml. of 50% acetic acid 200 g. 
(0.34 mole) of dibromocotinine hydrobromide perbromide 
was added. After: the addition of! 125 ml. of concentrated 
HCl,250g. of zinc dust was added!portionwise with stirring 
over a 3-hr. period. The solution was stirred for an addL 
tional hour and then, after removal of unreacted zinc, ad-- 
justed to p Hi 8-9 with concentrated! ammonia' water. 25 On 
cooling the alkaline solution was extracted! three times with 
one 1. portions of chloroform. Upon evaporation of the 
chloroform the residue spontaneously crystallized to give 
56.4 g. of cotinine which had!a boiling point of 145-150° un¬ 
der 0,7 mm. pressure. Lamberts and Byermm reported a 
boiling 1 point of 170-175° under approximately 1' mm. 
pressure. Cotinine obtained above or prepared by the 
method of Pinner was found usually to be chromatographi- 
cally pure as disclosed by paper chromatography on Whatman 
No. I paper in the ammoniat-butanol^ethanol and formic 
acid-seobutyl alcohol-water systems. 2 * However, certain 
samples of cotinine were found to contain an impurity at Rf 
0.61 (cotinine R t 0.75) as, disclosed 27 in the butanol (10Q - 
ml.)-water (20 ml.)riethyli£-aminobenzoate (0.3 g.) system 29 
and also at Rt 0.61 in the ammonia-butanol-ethanol systems. 
Distillation of these samples at the temperature and pressure 
reported above failted to remove the impurity. However, 
this can be separated! from the cotinine by alumina chroma¬ 
tography using methanol-ether as the eluting solvent,.-.q a 

Richmond;. Virginia : ; . *, r ., ,,4 . f v.•; • d 

~ • • '■■■' ■ • -■ ■ ■: r ; r ~ u? w \jS 'frit 1: >h b v, 

(24) A. Pinner, Bcr., 26, 2807.(1893). - : - *. 

(25) Suggested by Mr H. N. Wingfield, Jr., The American Tobacco. 

Company, Research Laboratory. • ■ . 1 - ■ >. 

(26) W, Hausmann, This Journal, 74, 3181 (1952). ~ . . 5 

(27) R. N. Jeffrey and W. H. Eoff, Anal. Chem 27, 1903 (1955). . f , 7 

(28) B. ll. Lamberts and R. U. Byerrum, J. Biol. Chem. t 233, 939 

(1958). . ■ : 1 

(29) Dr. R. A. Clayton of The American Tobacco Company, Re¬ 

search Laboratory, kindly callted our attention to the procedure using 
butanol-water-ethyl ^ aminobenzoate. i , : ; .1 
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#255 


New York 17, N'.Y. 

Dr. Bing, Cbm. 

Dr. Cattell 

Dr. Comroe Application For Research Grant 

Dr. Rienhoff 

Date: October 25 , 1959 
Victor A. McKusick, M.D. 

Associate- Professor of Medicine - Physician-in-charge 
Joseph Earle Moore Clinic 

Assistant Professor of Epidemiology - Chief, Division 
of Medical Genetics 

Johns Hopkins University School of Medicine 
Baltimore 5> Maryland 

A combined genetic, physiologic, clinical, and 
epidemiologic study of Buerger's disease. 


5 . Detailed Plan of Procedure: 

Objectives : To seek answers to the following questions: 

a. Is Buerger's thromboangiitis obliterans a distinct' entity? 

b. Is there an important genetic factor in its etiology? 

By-products will include an evaluation of present frequency of the disease 
in relation to' that in the past, and an analysis of the clinical and histopathologic 
pictures. 

Method of study : Ascerta inm ent, criteria and controls. 

The general plan is to characterize the families of cases of Buerger's disease 
If Buerger's disease is merely a variant of ordinary atherosclerosis, then a con¬ 
centration of atherosclerotic complications should be observed in such families, 
as well as other features such as statistically higher serum cholesterol valves. 

If members of the family show peculiarities, as compared with controls, such as 
greater physiologic sensitivity to tobacco and nicotine (changes observed in 
Buerger's cases themselves), then evidence suggesting a familial factor in the 
etiology of the disease is provided. 

Despite the seeming rarity of new cases, material for a family study should 
be adequate since relatives of cases accumulated' over the last 10 or 15 years in 
most Baltimore hospitals will be used. 

Probands (index cases)' will be ascertained by surveying cases diagnosed 
Buerger's disease in Baltimore hospitals. Only cases with onset before the 
age of 40 years will be selected; cases with diabetes will be excluded. 


Source: https://www.industrydpcuments.ucsf.edu/docs/tfvmOOOO. , ; 
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:■ Controls will be clean surgical cases ( hernia , appendectomy , fractures , 
' v '^ etc .): admitted to the same hospital in the same calendar year and matched for 
•'•17 age , sex and race . . wi -' Vi :; : ^ ; r v - JrW 4 -^'^ r ^ \ - o i ?.;.?■••••■,.;: .••-■:.■ •. -•/?*-,'••■." •:*'^ : 

• -V:;'*. .• • • •••> -c*.v,V\ • " ’ • v •■ “• • . ; ’ • y i . ■ ‘ • > V'«.•■• 

... ^ ■ -T-„ ^ J J .• JJ J 4-~ ~ -1 — ~1 I J _ _ .r* 4.1 _T a 


•, ^ l > 

a review of 



*^>'1- I 11 adcLi^ion to a clinical analysis of the proband cases and 

H . .the histopathology* (in collaboration with Dr. Sumner Wood of the Department 
• ■Wof Pathology) the following studies will be performed in members of the families 
3’(first degree relatives - parents, sibs,children) and in probands when available: 

..1.’^ Serum cholesterol (facilities for triglyceride determination 
probably also be available). i 



-r • 1 • • 1 

3V- 

' -'?{?• r * 


It'^-visited us and advised us in the design of plethysmographic studies). 

4’ :,, -^Vr ® r * Frank B. Davis has offered to study ballistocardiographic responses 

• '‘,'lv•. dn the same subjects. • • .- 7 ” • " ;" l * 

' ‘71^' the cases themselves and their controls an epidemiologic questionnaire 

get information on religion, tobacco history, occupatio na l history, 
trv\7'fV; residential history, exposure to the elements, e.g., temperature extremes, 
tuvd a variety of other factors, will be executed. Furthermore, a total 
- * ;•! clinical evaluation of the probands will he performed. . vl- 

the families a complete medical evaluation with particular emphasis ' 


) 


.-*hyi .. 


.'.'•■ti i- 


on cardiovascular disease will he performed with collection of death 
certificates and all available records from physicians and hospitals. 



l’i;6. Budget Plan: ' (Budget for 18-month period) 


- -^U i- 1 :' 

, -'V -. i^-, < V;. ' v- ■ ; 

• /M. ■ -*.*' J # ' i: fv •" ... . ; ••". • *' 

.' fyhy}\: '. t. *Vr- . n ' V, ;; ; ’■ "'i^V‘• ■' 

>.• •• 

: •'* t ^ i-' . 

V ' T.' W v M > ’ V vv' 


Y'“: - 

‘<T '.v. 


Salaries (research asst. $3^000 per annum) $4,500. (S.S.incl.) 
Expendable Supplies . •- ' ' ' 

Permanent Equipment (plethysnograph) 

Overhead (15/o) : ''Y-Y,- v-: 

Other (travel, etc., in family studies) 




Total 


•\7‘ Anticipated Duration of Work: 


18 months. ’ 


,v. • 


. v . —v*: '“H* 
a*.* .v:at* 


' 1 , 500 . 

■ 1,500. 
‘ j 1,200. 
. 500 . 


$ 9 , 200 ." 


. '8. 

•> • ■ 


Facilities and Staff Available: 


An air conditioned room with satisfactorily 
constant temperature (tested by Dr. Wood ■ 
in connection with venous occlusion plethys¬ 
mography) . 


->V \ 


b. Two research fellows: 




. Additional Re quirement s: 


Dr. Ralph Weber 
Dr. John Mw Levitsky 

#"* • 'v^- .■ V. •• _ • .. . yvl 

. ’ / • , V . .'»>> 



Additional Information (including relation of work to other projects and 
other sources of supply); 

The proposed research will he conducted in, the Joseph Earle Moore 
Clinic and the Division of Medical Genetics of the Department of Medicine. 
Dr. A. M. Lilienfeld, Associate Professor of Medicine and Associate 
Physician-in-eharge of the Moore Clinic is advising us in the epidemiologic 
aspects of the study, including the selection of controls. Genetic factors 
in cardiovascular diseases is a major research interest of the Division of 
Medical Genetics. The two research fellows mentioned above are supported 
from other sources. No other financial support for this specific project 
is available. 


/s/ Victor A. McKusick, Director of Project 
/s/ Thomas B. Turner, Business Officer 
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A preliminary survey to determine the feasibility, mechanics and cost c t sueh:ri;4Vv¥?; : 

• ■ : /^I'i 1 h * 1 ■'•‘■"V ." * «%a 1 ihi a* ~ 4 ^ " 1 .1 4 *. k ; l ■ ■ _*» ^ .* A t • - 1 *■• • ' ■ - . 1 ' , . > ' ■ ■ i•: t J V f) 

■Sr'!. / i.;.v:v.‘-.* ; ■/•'/y.'-V.: v' v * V C /' i ’ '\ V-' ■■.£•• •■' /'- ■" t ";Vv- 

-jf^ 1 .7. jj S’vf;Vr.iJ»'••., ' : £t f* V-? /*• •! \ •'• v ' i *<>, V,^ -v/;.'f* v' *• •< 1 {• * 4 ' r t?'••.•*'‘ v^-v'-V * ; . 

/?{% 1 ^! , V 1 Vv 5..Detailed Plan of Procedure (Use reverse side if additional space is needed); t r i* \ f x *> i V' f; J 1 ' $,"*A V.• 

;»'^Uaea spectroscopy Is a proved and accurate method of chemical analysis. ’ We know - v S 




operate it solely for this study, 
analyses have agreed to a trial survey and this k 

trial In order to determins, practically, how to 77 


•ivy; ' 

^ iv ^ lh«ref osre, th® plan of procedure la to go to the institute where sass spectroscopy'^:// 
i f .*• on eolidi i» being done and proceed with an analysis t of tobacco to determine 

qualitatively the isotopes present which are radioactive. After this is accomplished 
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10 r continued- 


’ \ 

; v 



c 


smoking at the above rate the tumorgenic dote is being exceeded* These 
figures must be corrected for half-life when the isotope is isolated, but our studies 
indicate it to be a hard beta emittor* The possible isotopes to be found include 
those of long and short half-life, but in a cigarette after picking and storing the 
tobacco, processing the cigarette and then storing these, the short half-life 
Isotopes should be exhausted for practical purposes* Therefore, in our studies 
we are looking for a long-life hard beta emitting isotope* After the Isotope is 
isolated and animal studies are accomplished then a correction can be made for the 
biological half-life* , , 


'•■Vi- 

< * .V 


tmm sobim v - * .; 

^ ’ ■ ■ ■ ■ • ■ 1 ' ■ ■ • 

These should be done step by step and application made for each successive 

step* •’ :•<' • i 

( . i*;: % ■■■ ■ V- , r. • . ■* ' '• * ' ' • 

I. Identification and quantitative study of radioactive isotopes 
.contained in tobacco, tobacco ash and smoke* 

A* This can probably be done faster, more accurately and "- 1 
' cheaper by mass spectroscopy than by any other meant* 

Many samples and strains should be studied to see If this 
is a constant or a variable factor* 


t' ■ 

v 
. r 


B. 


C » 



• i v 


If the etiology of the isotopes is not self-evident 
from the above studies, then separate analyses should be 
made on the soil, voter, fertilizer and air from the »- 
area where the tobacco is grown* Similar studies should 
be done on cigarette paper and any other ingredients of 
cigarettes* 

II. Attempt to isolate offending isotope from lungs invaded by 
neoplasia* 

Ill* Produce tumors in appropriate animals with this Isotope and study 
the metabolism of this material* 

IV* Study of feasible methods of prophylaxix and/or decontamination* 
In this category one must consider the health and welfare of 
personnel processing such tobacco* 


■ r,\r. -y* 

'• '■>! 'V 
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T, McLau$Uin # M.D. $1,000.00--, • 

uppiies i i _1_ :' ■" .*■■■; j } v 

Equipment ‘v J • V ’ .V ‘ * “ - : ’ AYirY 


<,»! 


Overhead el0 £ : , V~ ': 'j;— 194.50 

v °' er Coat of preliminary study . 7 
y' *t contract laboratory* j 



^ f J j’ V! ? Travel ^P®" 8 * ' ‘ 

••.; y ' .’V. Anticipated Duration of Work: ’ • >; Y ?Y. • r ■’ ' J v :'•’ Total * ; *^^ 50 " 

•.i/.V-.”- y .!• .v - ■-•■(,■... ;• • v, : A , /5 f.** : * .v v 

r < "? ,’y i"I ■’* Two months* V V /V „ y ‘ v - ■;■■•■.•"“ '*. v./,.• • - 'y-y .. • 

2: :..<>! ’■" :' ‘'W.' 1 ’ % '■ : ' ■" ■ 1 ,v - v . . . * , , k •’ •’ " '• • *. v • " 1 / ' > ’ ; u .;l . * 


• 4 v V: 


' u ,l, fe .’i' * i. . 8 Facilities and Staff Available: %\. 'k . V'- 1 ■ : ;/■: .?: v. t ■ •. • o ; , ^ -A..' 

t • - •• ■:... "' * ■■■• V - •' .v - # \ 

' y " •'.••• N° ne required other than John T, McLaughlin, M.D. and his persons 1 clerical . ■ :i i.- 

vi.'i '"i ■‘•f" ' •' ' „ ■ * • .• ■ ,, '■ . . .... '. ... • r!/ ' - 

:.{ 0 '-.d > ; f ./<"•■ - : .*■.; 'j ti-' ■■':>' ' **. V \ 

;:f 7 l ' S' fv ; •'; ' > v ..**>«■'■ ;: ! <; ;-ir 

.. »* *: 'i.'" ■■■‘a. I' r\ 4 I II.- I rs . ' 1 ?• V <i ’ . . 
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^ * v 9. Additional! Requirements: f / 11 -V ‘ ;V ’' • V 

•„ r. . t s '.- • -:t‘ ... ■ •■ 
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J i’f’ .10- Additional Ihformation (Including relation of work to other projects and other sources of supply): ’;!. 

i r '. Y y "''i |’‘ f' ■ ’ '•'•• - ‘ • •■■'.. i; !' ’!!■'■ ■■ i V' * " •" ■’ .•*■.• * ? ‘ j. 

iv' vY.‘<; ‘i V This preliminary survey should be accomplished before proceeding by steps ‘..';. ; _ 
hFv ^ ,./•-i with the further studies as here outlined. Realization of the problems of V. <jt)V ..•. 

' : ( ..s’v-7vf...V'.^. *9*»* spectroscopy on solid material with an instrument sufficient to give a;., ;CjVy’.<- 
j .iiY pV^v : degree of resolution that will isolate and identify isotopes reveals the ' ‘‘ ' 

Mtlonsle of such a survey. : ; t , . .. ; '/ ' - > . ; •- "yvH •. 

t’-.'.-'.i'i' t > ••• • ■ V f . :•;•> ' . ' V v- ; . .. ■ ?.•::* "••’ ,U V V'''*'* ‘ /' . > ■ . 

[ \$y MAJOR THESIS ;; h:v. ^ 7 . ;/ ; J . rlv:? v; ‘. 7 7 . 



Preliminary studies in our laboratories on smoke from one completely burned . 
cigarette revealed a radiation level of 3.75 mr/week. This is more than the figure 
chieved at the University of Leeds, and we feel that our smoke was contaminated .7 
7'-..; T^by ash to a small extent. This is an accumulative figure since when smoke is. 7 ,. Vi''/ 
•jY inhaled and then exhaled about 12% of the solid material will remain in the lungs 
(J-S- and/or bronchial tree. The average smoker consumes one package of twenty cigarettes/ 
.. dayj therefore, after one week he is exposed to 54 mr/week. Conceding the : ..- 

■ tumogenic dose of internal radiation (the figure on lung is still undetermined) to . / 
f&PyyU : be in the vicinity of 30,0C0 mr/week, it is possible that after-f ive or^oix weeks of 
:Yy',; ; • i V :■ • •• ■” '. / «: " : VkVyV:'' 

... . ■> • V -v • • :■ . . . •; : \-V :. T ;^ . 

mik'WSl'* % ! M*t ; ■ v, Sianoture__•. : 

Jf^^*ughmr«*D f - r-.. 

r - Y't'i* ft rVy:.'$ s ' ; * ■ ? ‘ *' 4-^: t - L • *■ 7 s % ,’><» -;y N ^ ,'y<£i j. 1 *V» i> 

A l Y’>Yy Y>«*• / ? y '' . /• .1 ' f -. Y.: - V •. '• r * YY-'/? }1‘ V'f'A- r ;.'fi.Y/,/•.Y.5T:^ r ,fA 

if 7 :V ; i r- : / ' * • .. ■ ■ / 4 ■ v-i.,' * - t* 1 . • - • ♦.! . - •• . iV..*' • 4 i 1. • , *■ J -5 f * v’-'Y *^ r "'ist * 
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* ■ i ?; .^. *., /. .. Analysis of tar# collected fro* cigarette*, manufactured from a single : ; V v -> • •• ■, i/'f u 
: *.V l V, '$* . variety of tobacco, using sackin g methods comparable to the average smoker* YYyMY 

j • l •. . * S' j 1 ; - C A:* V : ; ■ .'s,,;' ••,, •. , ^ ; • • j• Y • ? .-. •*Y ■•'••<, * >, • “‘.A. * l 1 ,. I, * _ Y > % )\ , ’:••• .. ' 1 j s “; > -i '• ;.•/ • . **«■ o l '( r *?.-''' f •’.• *■'■ *•'■ '$Y.V*I 

?' l-’ { *1. A-rv»^ • /»* : * /, ;-. v yy>y •*■ * 4 £?>-•”' ^r) : r v y*v*W£- : -v *r : h . I-y V«& ;Y'.4 Y..*•* * *. v y % { * J ’ v^v V 

YY " YfYYY-Y :■Y %$; iY 

,'t/.;V .' ;'.;■{■ : i, '■'■;’•■ ••.?«'.;•' .,.. 5. »ViM *- h }l ;.:■!;■■ ’/ *" ’'•'■•v'. ;.y- . fi :«yV.\-Yp :-<;'N - .-- •. • 'Y-Y ■*&V •. V f - t 4 : v ;\ ; • ,') v 'Y;/YV 

> ". Jj 5 r\Atnila/J DImh nj Do/mka^Imva /Ufa rAwAvCA (iJa !{ nJlJllinnnl *nM«A !* haaJa>J\. j * : '.'.: •*" * /. . '^* ■: '1. ( .<? * >«'! J' 1 ? ' t iL ^ 


yjvV.' 5. Detailed Plan of Procedure (Use reverse side if additional space is needed): ‘:; ; y VyY ' J yi'YjrWl^'W{';* 

■ * Y'Y • Y.yYf Y,y-•>;• • f >•?•/•' ' -Y 4 .f >. :y^Y ! ';;Y;Y -l- YvY;yY.y yY^Y; ■ &- : Y'Y 

a’ vYY'Y >, i’Y : . '-Y-'':' V v - ; Y ' v ^4^Vv-V: v : -! ^ 

v^Y^l* Obtain cigarettes manufactured from the four most widely used varieties of , Y pM$ 

^ ''"tobacco* YY ‘ '-'./Y, •', 1-r Y;Y- f Y ' >«/. ,«;VY;'v:‘V.v» , YYy : ''Y|^£ 

''-vy ? t>lse Phipps - Bird smoking machine, puffing 35«c of air at 58 second Interval, ‘ ' ; "- : '^Y 
tlifs: k-M' r tw * 2 8econd *uratioa. ; .f,YY-YY rr\i:-. Y'Y;;? 

', V Y/' 3* .Redistilled methsaol to be used as the collection medium. 1 '"V s '.' ■■';!■■■'■ 

/."'f Y'.a*, CSe powder chromatography to separate the hydrocarbons in the collected tar. * 
w.yYY5« Weigh all c<atpounds separated to 0,01 grams sensitivity. ' 

Y- ;/ 6* Compare each fraction, separated from the different varieties, using the double f 
YvYY'.'YYbesa IniTared spectrophotumeter with silver chloride plates and potassium .nv’- v V>.' 
'/.vYAY .'bromide pellets. 


' y ; i ; ;,Y{. ;i .,Vo'i r y,. ’•* ‘ y' • Yi v Y ^ ' ’■' J / Y' ■« *r' Y'Y--.v. '• Y' ^ Y .Y •! ;;CY; 

yi •; ; '••».- ! -;\ .', if ‘v *; • . ,. . Y>' •’.V v . Y V fYV' ! -; >7. Y .•/ >Y .••-*;.> ^ ''7 Y’ 

--- - ■'■• :■ 
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7;^ ' . '■ V V r ; • ■ £Vv* ‘JV-VS; '« , : - W .• ■'7 V":. ^ V >v 1 - •w>- 

*6. Bufioet Plan: ' */ /•’-'% ' i v \ ■ : '* JV [ '--t V; i''* 1 ' ' J J’’ V7 ; 


, 6. Budget Plan: 

:'#!V7 i. 


t rlan: / . . . > .1 . 4 >. /. . ,7 • • .• •• • V‘ •. ' ■ ,7 4 , ••.• , 

•. \ r' ' 'l' 7 , ■; V. Salaries fl Vvv‘V ' -VV* &• 


1 , 000.00 

1,000.00 


' v> 7. Anticipated Duration of Work 
; ^8. Facilities and Staff Available: 


*«*. s v 5 i >,v ^ v - \'r -n 

*Ia c lt ad e» Social Security tod Vcrkae&’ft ; ,;£u 


j -o;.( oocow. security am wcnaea'a , .• 

jtion of Work: ' 'v ; V-;tM;;^u^..^-Co«p«iwatim Insurance. 

rif A^iibbi;r ;■ .-■ ■. 

V. h _'.!!, 2- r . ■ \ "’r^ .* •• i ■ • , ‘ ’ .• Jn 


^p-CSte attached ihwt 0?t -ii * i 1 v 

9. Additional Requirements: , ^V..4s'i?‘••sj : i - f ,'•< i • • ; '•> ;; ^ , •. ■: ; /.:. ■' - - •!> 

,vy > . .. : , .,. .■?.. •• .. : / >i’ ‘ ■’ •;. ■. >'i >• ='. . • u ;' • ••■ . ’ !•.; •.(•••■ ;« . „ 

A-^* SE£S!SiiS3» • ' »• •>'••• i V..; i:•«'•'.f.f V! ^ •• - \jr »; V . «. v<!„*•• ;j /: ( • ‘.,.v, .^ .: /• a, . .v. y - •:. 

a i!. One laboratory aesleta&t 7“' • V ; v-''Vi , r> r: ■■ ■ 

'} •% B.. One laboratory helper y 51 " •'•' :. 

\2* Bqui^aent and svrppliee n- -*■■'::■ l, .' t '. ,f vr, ‘ i '.'.i •• ':( :'' 

5 X. 6hro5otogriiphy supplie*, powder, glaasvare, cheadcala, etc. :: ■ V s ; • 

y v B. eiidlar to those coanercially arailahle, hut composed of 


• yr 


'10. AdditKinaffn^Kmalion'J^Scli^g'r^a$cm C o*?ify?>rk to other projects and other sources of: supply)t .. , v . 

f ; : . A ^ V ^ ^. *- /;• l.'- .:'\'.7.' v -- '• . V;'7 t-‘ V *v' 

', •$ •'•■ .-■:) • ■='■•( v .1..,/V ,j s ,,-Vv; ^ .v' : ■ • ,'..: 


• ,'^Vv 

• .' :-V. 7■•. 


A*‘ ( Belationehip to other work t •• 

; 1* fee appneSt has teen engaged ia a eiailar project since 1953 ia^Khich ' W 

’aeparatioa aad identification vorfc hae heea done on the eomercially available 
cigarettes ssohed under standard conditions* Also anfwfti vork h AA been qq the ,r 
separated compounds of- the tars recovered frem the smoking apparatus. As a result -7 
of these four years of vork a procedure has been vorked out for the separation and 7 
identification of some of the principal chemical compounds found in tars collected ; 
under standard smoking conditions and the applicant wishes to apply this procedure .^•'t 
to cigarettes composed of individual varieties of tobacco. It is the opinion of the ’ 
applicant that if this procedure ia applied to individual varieties of tobaccos 
the cigarettes must be made under the same conditions that the ecawerciauT 
available ones are made to obtain uniform results. Therefore, it is necessary to 7 
apply for a grant of money to defray the oqpense of securing these cigarettes. 


’i «sV" • '■ - ; ' 




■M v ; v’\ 


’" V"77 4 ^ h\ : 

77li”7-'. 

: ■ > " ... ;- * , 7V 

’ ■ V s '. 7 'L : • '' 

e -——laci 

Director of Project 


• - f ; -v 


... c J ■■■ c : '• 

' • <• '* •' ;v " 

7 . t 7 


•• ■ xV: 7-. i '77:;'.; , ' ; 7 • ; '*/ 

7; --Vy_ t • r. *''■".}/ 17 - ••, 7 ■' 1 T :>.v 7^ r 1 ^‘ 1 '•: 

•v Business Officer*o^tfielin^fl^jSon 

• '; ' -7 *.7 ' 7. • . .,.'/• 1 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 


150' East Forty Second Street 
New York 17 , N.Y. 


m 



Date: July 21, I 959 

\ 

Name of Investigator: 

Jack C. Norris, M.D. 

Title: 

Physician ? 

Institution & 

Norris Clinical Lab. 

Address: 

490 Peachtree Street, Suite 138 

' 4- .. ** : - 

N.E. Atlanta, Ga. 8 


4. 


Project or Subject : Investigation of the effect Bmoking tobacco may or 

may not have on the common cellular components of human blood. 


5* Detailed Plan of Procedure : It is proposed that in our laboratory, where 
we see a number of patients representing a fairly good cross section of 
our community, to try and determine by ordinary blood counts, stains, etc. 
whether the blood is affected: leucocytes, lymphocytes, eosinophiles, 
erythrocytes and platelets: are they depressed, increased, or changed in 
any manner that we can determine. 

Likewise each patient would be checked as to name, age, sex, genetic 
background; cigarettes smoked, how long, brand, filtered or not; history of 
cancer in' families, especially cancer of the lung. 

After a suitable period of time the charts would be carefully 
reviewed and analyzed. If the study shows anything of Importance,then 
a further request for extension of the stipend will be requested. 

If possible, in due time, these eases should be followed to see 
If cancer has developed in any of the patients; however, that part of the 
project should be done in a statistical division of the Committee. 

The primary study here related, should probably last for approximately 
24 months. The money therefrom' to be used to defray expenses, salaries, etc. 
incident thereto. 


6 . Budget Plan : Salaries $100.00 

Expendable Supplies 25 .00 

Permanent Equipment 25.00 

Overhead 25 .00 

Other 25.00 

. 200.00 per mo 

Total year $2,400.00 


7* Anticipated Duration of Work : 24 months. 

Source: https://www.industrydocumerits.ucsf.edu/docs/tfvmi30G6 ' f ”"‘- v ^ ' 
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8. Facilities and Staff Available : 

Myself, and two assistant technicians 

9 . Additional Requirements ; Cannot say at this time. 

10. Additional Information (including relation of work to other projects 
and other sources of supply); 

Cannot answer at this time. 


/s / Jack C. Norris, M.P. 
Director of Project 


- above - _ 

Business Officer of the Institution 


Source: https://www.industryd6cuments.ucsf.edu/docs/tfvm00db 1 ' 
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^sphincters 


of nor-epinephrinewhich predictably closes metWterioiari'^^^^Ml 
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• 'M^lvfej^carpihet\iapprepyl nor-splnephrine. vasodilation decreases nor^epinephrine"i?M^^M 

'(*••• raises threshold); tKe 'inference is thatarteriblijj. diametep/per^^JH 
and therefore mechanical and hydraulic factors largely determine thisvascular 


In both hypertensive, ami normotensive subjects, the effects of .other 
•-rm^^^Wicaiiy applied vasoconstrictors',; namely v nicotine end pitressin Would- be .studied* 
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-other theses be come more likclv. 
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Tobacco Industry Research 


Committee 



TIRC Grant #134c Report No. 1 

Donald M. Pace, Ph.D. March 1, 1959 

University of Nebraska 

Studies of the Effects of Some of the Constituents of Tobacco Smoke 
on Various Strains of Tissue Cells Cultivated In Vitro. 


Rather extensive studies of the effects of two tobacco smoke 
constituents are nearing completion. Acetaldehyde and acetone were selected 
primarily because of their relatively high quantity, in comparison to others, 
in the gaseous phase of tobacco smoke. According to analyses, both of these 
two substances occur in the quantity of two milligrams per smoke of one cigarette. 

- Both short term experiments involving exposure times of less 

than one month and long term experiments, the so called time-concentration 
experiments, involving approximately six months of exposure have been conducted. 

Four cell, strains have been used in investigating these sub¬ 
stances. They are Earle's strain L cells . Gey's HeLa cells . Mouse liver 
epithelial cells a nd Human skin cells . Stock cultures of these cells were 
maintained in T-60 flasks, at a constant temperature of 37*5 p C in Earle's 
NCTC #109 medium' supplemented with 10$ horse serum. The medium was changed 
three times a week. Subculturing of the Liver cells and L cells was done 
routinely every week. In the cases of Skin' cells and HeLa cells subculturing 
was frequently done as often as every three or four days. New and young T~60 
cultures were gassed with a filtered 5$ carbon dioxide and air mixture. The 
gassing procedure was used to assist in maintaining proper pH of the medium 
since it utilizes a carbonate buffer. 

Checks on' the toxicity and possible influence of these substances 
upon rate of proliferation' were made periodically by the replicate method of 
culture. The replicate cultures were maintained at a constant temperature of 
37 . 50 C,and received changes of appropriate medium three times a week. The 
experimental cells were usually exposed to the medium containing either acetaldehyde 
or acetone 48' hours after replication. Gassing of the Carrel cultures was done at 
every medium change throughout the experiments. 

Two or 3 times a week 3 Carrel flasks from' each group of' control 
and experimental cultures were selected at random and sacrificed for enumeration. 

The medium of the cultures selected for counts was discarded and a known quantity 
of 0.1M solution of citric acid was added to each culture. They were placed in 
the incubator at 37*5°C for 2 to 1 3 hours. Nuclei counts were made by means, of 
the Coulter Electronic Counter. 

Data were accumulated in the form of recorded microscopical 
observations of the general appearance of the cells, photomicrographs of the 
cultures, and population growth curves. 


Source: https://www.industrydocuments.ucsf.edu/ doc s/tfvmQOOO 
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Future plans call for investigating the effects of other 
individual constituents of tobacco smoke, whole tobacco smoke and some 
of the tar fractions on cell cultures in vitro. In some instances, when 
deemed advisable, time-concentration experiments will be carried out. 
Tentatively it is planned that some of the cell cultures from the time- 
concentration experiments will be used in injection experiments, involving 
mice, to determine if possible the acquisition of tumorgenic capacities 
by the cells. 


A summary of the investigations of the short term' experiments 
and the first 2 series of the acetaldehyde time-concentration experiments 
which were conducted, is presented here. Results of the acetone short term 
experiments and the final series of the acetaldehyde time-concentration 
experiments will be included in the next progress report. 

ACETALDEHYDE 
Short term experiments 

All four cells types previously mentioned have been used in these 
investigations. Six different concentrations of acetaldehyde were used, two 
concentrations in each of three series: 8.0 mg and 2.0 mg per ml; 1.0 mg and 
0.01 mg per ml; and 0.5 mg and 0.05 mg per ml* TO' prepare the experimental 
medium, the following procedure was used. The acetaldehyde, flasks, pipettes 
and regular medium were chilled. This was considered advisable because of 
the' extremely low boiling point, 20°C, of acetaldehyde. Chilled acetaldehyde 
was quickly added to the cold medium and mixed thoroughly . Dilutions, were made 
immediately. The cold medium was filtered, bottled in sterile 125 ml and 50' ml 
boiling flasks, tightly stoppered and stored under refrigeration. The medium 
was filtered this one time in order to minimize loss of acetaldehyde by- 
vaporization. 


Cells from 7 to 10 day old replicate cultures in Earle’s WGTC 
#109 medium plus 10$ horse serum were set up in Carrel D-3-5 flasks. After 
the cultures became well established, usually after 48 hours, they were 
exposed to the appropriate concentrations of acetaldehyde. Controls were 
maintained. Cell counts were made daily the first 3 and 4 days and from then 
on usually every other day. The usual techniques and precautions for handling 
such cultures were followed. 

No- conclusions were drawn from the short term experiments except 
in the cases where the concentrations were obviously toxic. The main objective 
of the short term experiments was to determine concentrations to be used in the 
long term' or time-concentration experiments. The effects of the short term 
exposure are: described in respect to morphological changes and populations. 
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Series 1 


2-A 


. One experiment with' concentrations of 8.0 mg' and 2.0 mg 
acetaldehyde per ml of medium was made with' each of L 
cells. Liver cells, and Skin cells. Morphological changes 
were soon visible in cells exposed to 8.0 mg per ml. The 
most conspicuous changes were the rounding up of the cells 
and subsequent detachment. 

In the case of the cultures receiving 2.0 mg per ml, 
fewer cells were rounded and detached. In fact, to all 
outward appearances these cells continued to resemble the 
controls. Only upon observations of the resistance of cells 
to the citric acid preparatory to counting, rapid disintegra¬ 
tion of the cells when returned to normal medium,and the use 
of time-lapse photography did not become apparent that these cells 
were dead and probably fixed. 

Eight and 2 mg, acetaldehyde per ml proved toxic to these 
cells in a matter of hours. 


Series 2. Two experiments with concentrations of 1.0 and 0.01 mg of 
acetaldehyde per ml of medium were made with each in the 
case of Skin cells, HeLa cells and Liver cells,, only one 
test was made with L cells. 

The effects of 1.0 mg per ml were soon evident in that 
the cells rounded and detached; in the case of Liver cells within 
to 2' hours; in' HeLa cells within 3f hours. 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 


1003541653 



In respect to 0.01 mg per ml,. no definite morphological alterations 
were recognized undhr ordinary microscopical examination. There were times, 
after a week or more of exposure, when it did appear as though the experimental 
cells were not as healthy as the controls. The population growth curves 
constructed from the ceil counts suggested a slight inhibitory effect. Since 
only two tests were made and the time of exposure was relatively short, no 
conclusions were drawn. It was felt that the indication of an effect was 
sufficient to use this concentration in the time-concentration experiments. 

Series 3 » One test with the concentrations of 0.5 and 0.05 mg acetaldehyde 
per ml of medium was made with each of the four ceil strains. 

Cells treated with the 0.5 mg per ml concentration began to: round 
and detach within a few hours. As in the case of ceils treated with O'.l mg 
per ml detachment became extensive enough that the cultures were discarded 
within three to four days. It was interesting to note that cells treated with 
the 0.5 mg per ml, although rounded and detached, were not killed immediately. 

A single check on the percentage of survival was made on HeLa cells. Liver cells 
and L cells using erythrosin B stain. Ehythrosin B stains dead cells quickly and 
by using' the hemocytometer, counts were made by which percent of survival was 
determined. In the case of L cells, 48 to 96 ' hours exposure resulted in killing 
all ceils; with' HeLa cells, 50$ were surviving at the end of 4-6 hours;, all of the 
Liver cells succumbed between 25 hours and 46 hours exposure, the greatest rate 
of death being betw T een 4 and 25 hours of exposure . 

The results obtained with the cells exposed to 0.05 mg per ml were 
similar to those obtained with the concentration of O'.01. mg per ml. Morphological 
changes were not detected by the usual microscopical examinations. Population 
curves again suggested a slight inhibitory effect. The indication was ffelt 
sufficient to use this concentration' also in the time-concentration studies. 


Time-Concentration Experiments 


In these experiments three cell strains were employed, Mouse Liver 
cells , Earle's strain L ceils , and HeLa cells . The two concentrations of 
acetaldehyde used were 0.01 and 0.05 mg per ml of medium. 

Nine replicate cultures were: set up in T-60 flasks by pooling 3 stock 
cultures of Liver cells. At the time of the second medium change (5 days later)' 
the nine flasks were randomly divided Into three groups. One of the groups was 
maintained on Earle's NGTC jfiOJ medium plus 10$ horse serum and carried as the 
control group. Another received the same medium plus 0.01 mg per ml of acetal¬ 
dehyde. The third group was exposed to' the same medium as group one plus 0.05 
mg per ml of acetaldehyde. The same procedure was followed for L cells, and HeLa 
cells. 


All 27 cultures constituted the parent stock cultures of control and 
experimental cells for the entire experiment. They were kept at a constant 
temperature: of 37i*5°0. The medium was changed every 46 hours with the exception 
of the week-ends when the interval of time between changes was J2 hours. Every 
week the Liver cells and L cells were subcultured, while HeLa cells were often 
subeultured more frequently. Periodically, replicate cultures were begun in Carrel 
flasks with cells obtained from the controls, the 0.01 mg and the 0.05 mg cultures. 
Cell counts were made from' time to 1 time so that proliferation rates could be 
ascertained. 
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Series 1. 


Mouse Liver cells: 


Twenty-three days after the parent stock cultures had been established, 
replicate cultures were made in Carrel flasks with cells from the control and each 
of the two experimental groups. The initial inoculum for each set of Carrel flasks 
was slightly more than 300,000 cells per ml. These cultures were carried for 14 
days. Population curves of the control and "0.01 mg cells" indicated rapid rates of 
proliferation which closely approximated each other. Contrary to the earlier 
impressions from short term experiments the 0.01 mg per ml. of acetaldehyde 
appeared to have no effect, or if any, a slight stimulatory effect. Microscopic 
observation of the control cells and the "0.01 mg cells" revealed healthy and 
flourishing cultures. 

The "0.05 mg cells", although during,the first day or two appeared 
normal, did not attach readily to the substratum and evidently did not proliferate. 
By the fourth day the "0.05 mg cultures" were sparse. Cells were detaching and 
there was inadequate pH adjustment of the medium and on the eighth day the cultures 
were discarded. 


Earle 1 s strain L cells; 

After to days of exposure to the acetaldehyde treated medium, replicate 
cultures in Carrel flasks were made of the control and the two groups, of experimental 
cells. The initial inoculum' for the cultures was 500,000r cells per ml. These 
cultures were carried for 30 days. The cells of all three groups appeared healthy 
throughout the run and the cultures seemingly flourished. For a time, there appeared 
to be a slight inhibitory effect in the medium containing 0.05 mg : per ml, however, 
the final populations in' all three cases were approximately the same. Any harmful 
or beneficial effects, if existent, "were negligible. 

HeLa cells: 


Replicate cultures were made 4-5 days after exposure to' the acetaldehyde 
medium. Only the control cells and the "0 1 .01 mg cells" were replicated, for at 
this time, difficulty was experienced in keeping the " 0.05 mg. cells" from sloughing 
extensively. The initial inoculum for both sets of cultures was approximately 
350,0001' cells. These cultures were maintained for 1? days. Microscopic examina¬ 
tions did not reveal any morphological differences between the two sets of cells. 
The population curves show comparable proliferation rates and comparable final 
populations. 

Series 2. 1003541655 


Mouse Liver cells: 


A second series of replicate cultures of Liver cells were begun following 
72 days, of exposure. The initial inoculum varied somewhat among these sets. For 
the control cultures, the inoculum was approximately 600,000 cells per ml; for 
the "0.01 mg cells", approximately 550,000 cells per ml; and for the " 0.05 mg cells", 
approximately 500,000 cells per ml. Fart of the replicated "0.01 mg cultures" and 
"0.05'ing, cultures" in Carrel flasks were returned to the regular control medium at 
the first medium change following replication. 
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The "0.01 mg cells" and. the "0.01 mg cells which had been, returned 
to normal medium" appeared to proliferate extremely rapidly, and by the 
sixth day the number of cells had doubled in the former and more than doubled 
in the latter cultures as compared to the controls. Four days later, however, 
the cell number had dropped considerably below the number in the control cultures. 
After this, the increase in population was consistent in both though nop quite 
reaching the maximum of the controls. The possibility appears that with such 
a rapid rate of proliferation at the beginning, the first maximum population for 
the "CHOI mg. cells” 1 and the "0.01 mg, cells which had been returned to normal 
medium" ( hereafter designated as "0.01 N cells ") may have been reached. This, 
overcrowding, and eventual sloughing may have resulted within the intervening 
four days before the next count. The final maximum population may in reality 
have been a second maximum. These cells appeared to be healthy throughout the 
run. 


The population curve for the controls appeared to be typical. These 
cells remained in fine condition and arrived at their maximum in 13 days. 

The "0.05 eells”' never became established in Carrel flasks hence 
were gradually lost in subsequent medium changes and had to be discarded. For 
the most part, they remained rounded and floating. The replicate cultures in 
T-60 flasks also had to be discarded after 89 days of exposure. The cells would 
not attach to the flasks. The "0.05 mg cells" 1 which were returned to normal 
medium: ( hereafter designated as "Q .05 U cells " ) after three days, recovered very 
rapidly and proliferated at a rate that resulted in a maximum population comparable 
to the second maximum of the "0.01 mg, cells" and "0.01 N cells" at the same t ime . 
These cells appeared normal and healthy. 

Earle's strain L cells.; 


Replicate cultures of the second series of L eells were: set up after 
the cells had been exposed for 110 days. The initial inoculum 1 varied among the 
sets. For the controls, the inoculum was approximately 360>000' cells per ml;, 
for the "0.01 mg cells", nearly 530,000 per ml; for the " 0.05 mg cells", nearly 
450,000 per ml. As in the second series of Liver cells part of the "0.01 mg 
cultures" and " 0.05 mg cultures" were returned to regular (untreated;) 1 medium' at 
the first medium change. The results obtained in this experiment were almost 
identical to those obtained; in the first series. Proliferation rates for all 
cells were almost the same/unc first two weeks. Differences appear in g after 
that were probably of no great significance. All cells appeared to be in 
good condition. There was no evidence of inhibitory or stimulatory effects of 
the acetaldehyde. 

HeLa cells: 


Replicate cultures of HeLa cells were made after the cells had been 
exposed for 125 days. The inoculum for all the cultures was approximately 
275>000 cells per ml. Part of the "0.01 mg cultures" and "0.05 mg cultures" 
were returned to regular medium at the first medium change. 

Proliferation rates for all the cells did not vary greatly during 
the first seven days. At this time, however, the proliferation rates for the 
"'0.01 mg cells"and "0.05 mg cells" slowed appreciably. This lag in proliferation 
of the "0.01 mg cells" and the " 0.05 N' cells" extended over a period of approximately 
a week; for the "O.Op mg ceils" it extended throughout the remainder of the experiment. 
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Depletion of the cultures of the "0.05 N cells" make, it difficult to: predict 
the trend for these cells. There appears the possibility that the "0.01 mg 
cells" would reach a final population approximating that of the controls. 

The rates of proliferation for the controls, and "0.01 H cells" closely 
approximate each, other and exceeded the rates for the other cells. In: the 
case of the " 0.05 mg cells", the acetaldehyde has a definite influencej the' 
rate of proliferation being less and the final population being, about one“half that 
of the controls. 

In appearance, the cells at first appeared to be healthy and typical¬ 
ly young. As the cultures aged, the cells assumed the typical appearance found 
in older, crowded cultures. This was true except for the aging. "0.05 mg cells" 
which did not cover the floor of the flash densely and hence were not very 
crowded^ in fact, they appeared rather slender and mny had long extensions. 


1 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 


* 


150 East Forty Second Street 
New York 17, N.Y. 

Application For Research Grant 


#I94ri 

(Originally activated 
Nov. 1 , 1958) 


Date: August 5, 1959 


1 . Name of Investigator : 

2 . Title : 

• 3 * Institution & 
Address: 


Donald M. Pace,'Ph.D. 
Professor of Physiology 

University of Nebraska 
Lincoln, Nebraska 


k. Project or Subject: A continuation of investigations into the effects 

of certain constituents of tobacco smoke on tissue cells cultivated in 
vitro, especially human lung and skin cells. “ 


5 * Detailed Plan of Procedure; The same procedures (tissue culture procedures) 1 
as given in the previous applications will be followed. However, more 
attention will be given to long range effects of selected substances in 
concentrations that appear to have no effect over short periods of time, 
as well as these effects on human cells, which have not yet been investigated 
from' this point of view. 


6. Budget Plan : 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other (travel)i 

Total 


, rt (6,000.) 

$8,000.00 (2'000.) 

1,250.00 


750.0O' 

$ 10 , 000 . 00 ' 


7. Anticipated Duration-of Work : 1 year (or more) 

8. Facilities and Staff Available : The Institute for Cellular Research consists of 
a suite of 8 rooms well equipped for short and long term tissue culture in¬ 
vestigations. Although' the above request is made for the support of one 
investigator and a part-time assistant, actually all the staff members of the 
Institute enter into some phase of the work. 

9 * Additional Requirements: We are using a synthetic nutrient medium (plus 10 $ 
horse serum) in which to cultivate our cells. The expendable supplies consist 
of rather expensive chemicals for the synthetic media and special glas sware 
such as culture flasks, etc. 
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Additional Information (including relation of work to other projects 
and other sources of supply) ; ~ 

As stated in a previous request, ve are also working on 
a project designed to give information concerning the effects of air 
pollutants on tissue cells cultivated in vitro. Ozone, hydrocarbons, 
SO2 , and N 02 have been under observation. We have devised means for 
applying substances in the gaseous phase which can be used in our work 
on tobacco smoke. 


/s / Donald M. Pace 

Director of Project 

/s/ Perry W 1 . Branch _ 

Director-Secretary, University 
of Nebraska Foundation 
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Bioassay, carcinogenesis and tissue culture 


#194R2 


Comm: TOBACCO 1 INDUSTRY RESEARCH COMMIT TEE 


Drs. Little, Chm. 



Lynch 

150 East Forty Second Street 

Activated: H/l/58 

Jacobson 


Renewed: U/I/5 9 

Kotin' 

New York 17, N.Y. 


Application for Research Grant 



Date: August 9, 

i960 

1. Name of Investigator; 

Donald M. Pace, Ph.D. 

/ • 

2. Title: 

Professor of Physiology 

/ 

3. Institution & Address 

University of Nebraska 

Lincoln, Nebraska 

J 


Project or Subject ; A continuation of investigations into the effects of 


certain constituents of tobacco smoke on tissue cells 
cultivated in vitro , especially human lung and skin 
cells. 

5» Detailed Plan of Procedure : The sane procedure as given in the previous, 

application will be followed. Quantitative replicate cell culture techniques wi ll 
be employed to study the effect of various constituents of cigarette smoke upon 
several cell strains. Emphasis, will be placed upon long term exposure of the cells 
to sub-lethal concentrations of the various constituents. 


A strain' of human lung epithelial cells has been adapted to our replicate 
culture technique. Efforts will be made to clone this cell line. This should be 
of considerable usefulness in tobacco research. 


Attempts will also De made to adapt a special technique devised for air 
pollution research in our laboratory so that replicate cell cultures may be 
directly exposed to whole tobacco' smoke. 


6 . Budget Plan: 


?. Anticipated Duration of Work: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (850) 

Other 


Total 

One year (or more). 


$ 8>000 

1,100 

800 

600 


$10,800 


o 

O 

CO 

01 


cn 

s 
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8. Facilities and Staff Available : The Institute for Cellular Research consists ' 
of a suite of 8 rooms well equipped for “both long term and short term tissue culture 
procedures. In addition to a director of research) there are two research associates, 
several research assistants and technicians. The staff is at present supported by //V' 
research grants and University funds. This request would support one investigator and 
a part-time assistant. - . 




9* Additional Requirements : No major additional requirements are anticipated. It 
should be pointed out that our cell culture methods employ a chemically defined by 
medium supplemented with small amounts of horse serum. Such media contains rather 
expensive chemicals. The $1400.00 listed for expendable supplies would be used for 
such purchases. Special glassware, if needed, would also be purchased from this 
category. . ■ . y. 


, Vj 

! f>5 r 


10. Additional Information (including relation of work to other projects and other 
” " sources of supply); ' ' ' ' ~ ; , . , 


There are other research projects in our laboratory which should complement and 
supplement the work in the tobacco research area. Air pollution research projects 
have included studies employing NO2, SO2, ozone, hydrocarbon vapors, and combinations 
of these single constituents. Several publications in this area are in preparation 
and should appear in the literature soon. 


An earlier investigation for T.I.R.C. using acetaldehyde has. been completed 
and has been reported in CANCER RESEARCH, V. 20, No. 6, i960 under the title "Studies 
on the Effects of Acetaldehyde on Tissue Cells Cultivated in Vitro" by D. M. Pace and 
Alice Elliott. 


Investigations have been undertaken but as yet are incomplete on such 
tobacco constituents as: Formaldehyde, acetone, toluene, and methanol. The sodium 
salts, of steam volatile fatty acids, such as formate, acetate, butyrate, valerate 
and caprate are also being, tested. These experiments have not been completed but 
are mentioned to indicate the numbers of smoke constituents currently being studied. 

/s/ Donald M. Pace . - 

Director of Project ’ ; 

/s/ John. K. Selleck? • 

President 

University of Nebraska Foundation 


Source: https://wwwjndustrydocuments.ucsf.edu/docs/tfymOOQO '. 
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,•'7 8. Facilities and Staff Available: 4 
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9. Additional Requirements: 


Uf><; ■- ,v f >'• 
i *.***■ < ..-f>■-►■; ;-vy 

>V\*,. >• ,'V*» .. '-' ■ v, ■ - 

1 •: 


None. ’.!■ 



■> flllior nrniflrft and other sources of suddM-'^^ ^a ■! : 


^^^^Virginia Pulmonary Laboratory which operates in close conjunction witt th*,;^ 

v': ?r, V a8Cuiar Research Laboratories. ,At the present time.’a rwmbej* ot bthW^inveitiga-te^Myl. 
studies in the field of cardlo-respiratory-physiology arirbeing ’■ 
e <WZ3&k-M .these groups and the advice of and. to sonw extent. uthe4time "of ; the'nersonriei 


' 'y ':'4;4 ! - J Differential Strain Gauge Amplifier' '350. 

.7^:457 . . Screen and Housing 44V,: ;V447;44<;4l00. 

^V^^vVf .Nitrogen Meter (The Waters Corp.) “ v71#675» 
Helium Kathoroneter (Cow-Mac Instru- 

;77 : : : v':7a;.-4Bent Corp.). 

• 7v,4 ^ With Housing 

7 '7- teeds-Northrup Potentiometer’double 

4-:M.4 • • • ...:',;V-8Cale range 0-16 and 16-64 m.volts' T7270. 

W.,B. Blanton. Ir. y 744 1 








.i.'*>■}}■*- jj v' : ->a-,.r >•• t ■ v' 7..7?^^y * V7• l crr ousiness urncer or ro« insmuuon 7 ***&• i- 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 


Application For Research Grant 



Date: August 8, 1957 


■i - ' . l • • ‘ 

1. Name of Investigator: Arthur R* Fsyisattt, $4«D» 

/*' ; vr ; ; / • ' : - ' 

’ • "*■}, \\* \ 'V. V ♦ ' /■’ % * V * •* . J '• - S 

2. Title: Chief of the Radiology Depgrtstsrrfc , 



‘ : ; t <-i . » •- > • -. ' '. v •' v fi • ,•, ■ ••. 

* 3. Institution Totro Infinsary 

; & Address: Prytoeia. at Itelacbaiss Sts#, Hcv Orlc&no 15, la. 



C 


: 4. Project or Subject: Determination of rcentcemgrupMc changes in the plain ERA 
of the. cheat, if any, of vascular shadow® as related to casking of cigarette# 
correlated to lec^h of tics of sarokies and type of asking habits. 





5. Detailed Plan, of Procedure (Use reverse side if additional space is needed): • ' ' 

She basic research vill he conducted by Dr. Josuo Fogan-Carlo, Radiology Bcsidenfe, 
voder the supervision of Dr# Faysant, CMef Radiologist! Dr. T. J. Haley, and . V 
Dr* George A. Centner, Associate radiologists. Dr, Pagan-Carlo will he allowed a 
subsistence stipend of $300.00 a awreth teen the Graafc-ia-Aid fund, -•/•< ; v l -,.P 

j ■ 1 " * 1 ' ..... 

She jarosrtJE vill consist of an evaluation of nil routine chest filss, £PA views, 
and when necessary tsasc&rajhic cuts at the level of the tracshsel carina, of the ^ 

thickness of the vascular aarfeieg* at the 8di pulmonary and at the peri pher al ' ’ • ■ 

pulssosary rone* of smokers aad non-smokers, Chest films taken in patients vith 
kaovn or suspected cardiopulmonary pathology, other than careiuoraas of the lungs,, 
vill not he evaluated. The findings vill he tabulated by type of sacking, length of 
tisa of snaking and aoanrfc of saaklng, age, and sex. The average thickness of the 
narking® I n knova normal chests vill be compared vith those of tnooXors classified 
light, Boderate, heavy, dep en d ing on the number of cig&rottes daily. Any 

statistical significant deviation vill be determined by currently used statistical 
methods. 


Xt is estimated that ever 8,000 files vill be reviewed in the course of one M •• 
year. Involving both the Bowel non-cooker chest and the smoker*# chests* Mierooetrlc 
neasuraaeats vill be used to assure an accurate measurement as possible* Special . #,^ 1 
tcsaographic examination* and additional views necessary on any case will be paid 
of the Grant-In-Aid fund to the hospital* ...V,-; 


»\V -• 

rafcjs-i 


. i nci ystrygipQwitif nt£ ,ucsf4 ^ ' 


£i l,,.*} 
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Detailed Plan of Procedure (Conti) 




The final evaluation a* to the thickness and patterns of the vascular Barkings 
viU be on the basis of cooperative examination of the films by the Chief Radiologist# "" 
the associate radiologists# and the radiology resident* The technicians taking the :.-$p 
filas will be instructed to obtain the necessary soaking history from the patient 
as veil as the Chief receptionist, as specifically instructed by Dr* Pagan-Carlo; 
for this additional work they vUl receive a noainal compensation from the Grant-in- 
Aid fund* :.vS V ' t =; V.. 


She necessary photographic work end clerical vork for the publication of the ' v’/ v V 
results of this research program also vill be paid out of Grant-in-Aid funds* If ; 
desired necessary, a special clinical photography camera vill be purchased and vill .•*,,j t 
becoae part of the permanent equipment of the Radiology Department, this c omer* vill {*$ 
be «sed to copy selected films of the chest* v 


The project will last an estimated 12 months* 


fv 


. :-,s ■ <+J-' 
-s^Vv; 
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6. Budget Plan: 


. * , . • } ■ U t.l\ 

L ': ^-; S B : - 


, v:: J < Salaries . 

3 ^ v. Expendable Supplies 
Permanent Equipment 
..\ u ... Overhead 
-\' : y other' 


,.;?■ v 

■ o--. 

i 4 i iOD.oo i ‘-r?®^ 


facilities of theX-2toy Jag w rfa w t'.^tbttro^ Xafirawy':vlil' te, ttted^:0v€ft;2LOO:vf 
•^^vCfdiaanaatie ca*» iif the daily i«A $f the dejpesrtawat .^15^ of *Mch 
::>^.^:v:;/;t.2hero are tvofluarcaOspic mc h inegj SQO MAj four diagnostic aaohinoa including 
. $00 MKf one esocial towgrn^hic and lwdUis^^c .etba^'Jipisciu^ 

A ’• Y: ? : r < vki +****vt»3 — J -*■* - - -» - ■ -»■ ----*-' ,tt;> *» 


daily lead $f' the depertaeafc <15$ of which are 
^^^Bsew are two fluorcatopic sa d kl v cs, S00 l4Af four dlsgaoetic gaohtncS^ 


; r r^: ; ivX,wo as *cor*5u. xcr aoeiwaraipsrajzcr aaa srwrip-* >v* 

;'7"^^';:3rassb3r ere available hut vill not be xised* VSan depjsrtaoct has 5 tcchaicifgia> and. 5 ^^ 
' £$•&:' .student* of. x-rajr technic #: two dorJt-r«aa taohaiaiane, 'mix5z&imx*&ai£xxd Incidentally^ 


• •■■•' • ,y > •;-., 


S'v, ; -/ * 


® :. YM :^0 

fMm 

.5 1 •■"' "'••V T '. * r - -. K 10. Additional Information findudino relation of wnrlf to other nrnipfk anfl other <onrre« of kiinnJi/1«' r" * .\Y: ■ '’ ! 


,.v^| 1 ",| : ‘aciivd out-patient clinic aad tenchins >«fdT'ftetyice* ^ 
- Medical Association for the Krcdnotc trainii^ 

fa .«tswrov»i' for; intern' training accredited 


ii'ia'jas^rofywit.''for:intern' training accredited >y the ^c^t'Ccw^oaic«'ba;? ; ^|i^ 
. AccrefilSktioa* : fouro Infinaary ie etffiliatel vith !Rilaae Univeraity ■ficJjodl'ii?^ 


'O' ? rr {' 

-V ' . " l'i: ■ > 


! l •'.,. v ’ Signatur 






:.v >v U 


Medical Boerd of Directcnre of Hadlolosy, . it i® also approved for fellovcbip 



,v, •••••*• V. •. Z ''' "Y Vj *r *■* '< ■ ,4 ' V ■**- ■ *' • \ - / ^(ly ry* *•, »»-y ' ••-.•v -v-\• , v. - ‘ •> • ?•i;;;■*>• 

;•>;'•>• ;V YY * 4 Y-'^'YYY^Y/^Y/i 'WS?:#?* V -'. : '?*'?%?%■$ ^• 44 :.' .:'••*•&;&•/:' YY- 

Y<v$Y-F: 

^ ; :...•' •*'.; • ■'• 7 , • ?V ; ‘'■' • v f t*V> 7 " ’■/'*' ;•*; -/T'.-; Y YY ' ...Y**-’ • '■; '■ '■■■•;'**• Yv 

A.cAyy. : /. /vyjYsYyv 1 -v/Y.Yo '(:'4 

-ii' ! :>-Y< YY ’ YYY'f 4YYY'; : ; YY .;>.=• -Y. Yy-YV);-Y Y^'Y^Y-Y^Y' ••/!'**-Vv 

Y>YY YY'YYY^Y.,YYY Y;\' "y.’t ’YY *' •'Y-^^ v ^ ; V>:YYyYYyYyY 

f ■•'■•••.•■ r = 'yyA'i;.. ^/y.C\ : 'v.H v ; v y y : }yyyx^y^A. 

■ V Vj ■;' Y' 5Kv Ky‘‘A'y£Q. YYYYyY y’Y YYyY':' •• *> ■;. Y YY,? 

, • ;.. ii . .■* .V v<r< . .:. .. ,.:;. • ; . ^ _;:• > ;,’ •. ,. • : ; ./•':' •/ .\ , •; • •• • 4 ' . vty*. 
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Application for Research Grant > 


J ■;, « V,-‘ •• ; 111 •V-.yiv^V.vr >-V ; ? ^^* V*i^ 2 V 

y.- v 'y 

>■4 a£j; ■“ f ©ii y« 4 -; ■• 1 : 3 ^ 

#>; ft 

a‘i- iy- 4'< »■'!►->»•. n\:..;^'?,5:;.*. • ,1,4. 

September 19, 3 


-t?f 4 V 4*• I^ : yTV©at, Cook County Hospital-Associate Profeeso*, 1 ; Bar Nbw ahd Jhreati^t^^ 
ilr'^yyq -gf^orthwootorn University School' of 

4 - 44 ^ f^^Otto,• Dept. 6 f. p ; 9 tholosy» U.of Illinois Sch«or of MidlCino4^cicr%y 

■i '-- v■ i-i,'*>- n f \ i- iiv. *_ - "*. < : t 1 

.- .'J’J, ■**!■j f*/\» tM ± i * Ua«aI 4h1 . I M mi ^ Q» ’- - _ Li 44'.» Am * _ _ . k »’■** a *.«'''*■'* "i u '• •'S-ir * V 


"J?* 1 of; exfoliated cells An the are* pf, the Hpse£ Throat! 

aronchl * in patients of/all; age*,"and 


- :transalt thoeo, 

ft^| : \W,i r :^--6 :: '*Peoial journali. ■. 


..,... aatt thoao .finding* to; tho Bar : lfoif f! |nd :< |hxoat;‘Spo^aliat^^w^ry»^’ 

^ persons^ prloarUy non-8»oker* «nd >»eivy'irsokoray'*|' 

£k "««* last, would consist of a study of exfoliatsd matoifial frots 'thoi tio*£t&$Mf 

™-\ -y^cVP^wrynx# .Tonsua,; Larynx and .aronchisl ;tract, 


$4r ' 9f Papanicolaou. In addiUon, phaso microscopy would bo at our disposal,^4? £ 
: ^i^I##4'f OBbi ^ Uon ' °f Papanicolaou stained shears and phase adcrosdopf W fclio^Vffata^ 


Tf ip>- 6 -I-'iV w • * *’■• -h *- ,.- ■ a « wcn ^ oariyw unoiecpvered^ tarcinoaai 4 lm 

, d0R * •ienytheM linos,..especially•in^ho'broncho pulmonary - 

*■ •» ,v,^ • . y :< •; •■-? . ^--.v :; * T . ;.• '■: 4 'g -4 y, . yjy '•' '^■/'Ai^AvT >^'' ; H'h-y'P .'^' 

clinician* can hope to become excellent CytologistsV''but"they ■ahmjid^'® 
informed of.,the normal and underatood' basic'principles, $£0#gk 

. *‘^Contrary to the case in Gynecoloov the field of Hbm and Thr^,* 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York 17, N.Y. 

Renewal 

Application for Research Grant 


#170R2 

(Cf• #170 - Activated: 

2 / 1/58 

Renewed; 2/l/'59) 


Date: December 8 , 1959 


1. Name of Investigator: Edward W. Pelikan, M.D. 


2. Title : ' . Associate Professor of Pharmacology 

3 :. Institution & Address : Department of Pharmacology and Experimental 

~ Therapeutics 

Boston University School of Medicine 
80 East Concord Street 
Boston 18 , Massachusetts 

4. Project or Subject: Pharmacological analysis of the mechanism 

^ich nicotine impairs transmission 
through autonomic ganglia. 


5 . Detailed Plan of Procedure : In previous reports of the present project, 

we described the evidence which lead us to believe that nicotine prevents 
transmission of nerve impulses through autonomic ganglia by a mechanism 
hitherto never ascribed to nicotine. In brief, we believe that nicotine can 
modify cardiovascular and other autonomic effector activity by preventing 
release of acetylcholine from' nerve endings in autonomic ganglia, and thereby 
prevent nerve impulse transmission. We have not attempted to 1 investigate 
the mechanism' by which nicotine causes stimulation of autonomic ganglia. 


The data upon which this hypothesis is based were obtained by 
recording the mechanical responses of the cat nictitating membrane to 
high and low frequencies of preganglionic nerve stimulation. These data 
were compared with mathematical formulations of effects to be expected 
were a hypothetical drug to impair ganglionic transmission by impairing 
acetylcholine release or,, alternatively, by preventing access of' acetyl¬ 
choline to postsynaptic cell receptors. The excellent fit of the data 
obtained with nicotine, tetraethylammoniumj ions, morphine, and hexamethonium 
ions to the theoretical formulations led to our establishing the hypothesis 
summarized above. 

During the past year the over-all object of our work has been tO' 
obtain direct experimental evidence that impaired ganglionic transmission 
produced by nicotine, tetraethylammonium or morphine was accompanied by 
a decrease in the rate of release of acetylcholine from the ganglion, and 
that hexamethonium blocked ganglionic transmission without affecting 
acetylcholine release. The work was performed in two parts: 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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(1) ' A method was developed, using the isolated rat ileal strip, which 
permitted the bioassay of quantities of acetylcholine as low as one one- 
thousandth of a microgram. The assays could be performed without interference 
toy the presence of nicotine, tetraethylammonium, or hexamethonium in quantities 
one thousand to one hundred thousand times as large. Using this technique it 
was possible to demonstrate that nicotine in concentrations of 10 rncg/ml 
completely suppressed the release of acetylcholine from isolated guinea pig 
ileal segments; no such suppression of acetylcholine release was obtained with 
concentrations of tetraethylammonium or hexamethonium as large as 1 mg/:mi - A 
summary of this work was submitted to the Scientific Advisory Board on May 7, 

1959 - . • 

(2) ' The superior cervical ganglion of the anesthetized cat was isolated 
and perfused with Ringer's solution using,, essentially, the method of Kibjakov. 
Using this technique, the ganglion and its nerve supply, and the nerve supply to 
the nictitating membrane remain functional for reasonably long periods of time. 
The effluent from the ganglion was collected before, during, and after various 
procedures, including the injection of nicotine, and the acetylcholine content 
of each sample was assayed using the bioassay technique described above. A 
brief summary of the experimental results is appended to this application; a 
detailed summary will be submitted upon the expiration of the current research 
grant. 


We propose to continue our research by extending, our investigations 
of the effects of nicotine and other ganglionic "blocking" agents on the output 
of acetylcholine from the isolated, perfused superior cervical ganglion of 
the cat. Specifically, at least four kinds of experiments need to be performed: 


1. Additional experiments must be performed to confirm the observed 
effects of nicotine in decreasing the output of acetylcholine from, 
the ganglion. At the present time, satisfactory experiments with 
nicotine have been performed in three cats; for only two experiments 
could the results of the bioassay be interpreted unequivocally. 

For both experiments, the data indicate that acetylcholine output 
from the ganglion was decreased abruptly and remarkably at the: time 
ganglionic transmission was prevented by the injected nicotine. 

2. Experiments must be performed with agents such as morphine and 
tetraethylammonium, which' we anticipate will prevent ganglionic 
transmission and decrease acetylcholine output as nicotine seems 
to do. Experiments must be performed using hexamethonium to. 
produce ganglionic blockade; we anticipate such'a blockade to 

be unaccompanied by significant changes in acetylcholine release. 

In one experiment performed so far with hexamethonium, it was found 
that the acetylcholine content of the effluent from the ganglion 
was too low, even before drug administration, to permit reliable 
assays. 




It is obviously crucial to our hypothesis concerning the mechanism 
of action of nicotine in preventing ganglionic transmission that 
we demonstrate that agents which affect the response of the 
nictitating membrane to high and low frequency stimulation, as 
nicotine does, also have effects on' acetylcholine output like - 

those of nicotine. Similarly, a counter proof is required; 
hexamethonium and 'nicotine affect the response of the membrane 
differently, and we must demonstrate different effects-of the 
two on acetylcholine output. 


^ ft rf- Ai ' i T i m 
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3* Experiments must be performed to determine the significance of 
changes in vascularity in the perfused tissues in altering the 
quantity of acetylcholine in the effluent. In contrast to our 
expectation based on a study of the literature, we have found 
ip impossible, thus far, to isolate the afferent and efferent 
vascular supply of the ganglion from the systemic circulation, 
or from the circulation to other tissues which may act as 
potential sources at least of acetylcholine. Furthermore, we 
have observed that injection of nicotine to the ganglion causes 
changes in resistance to perfusion and changes in' the fraction of 
infused fluid recovered as effluent; these results may indicate 
that acetylcholine detected in "control” samples of effluent 
-may be derived in whole or in part from areas of the cat quite 
different from those which supply the acetylcholine which is 
detected in' effluent collected during the course of the nicotine 
effect. 

The effect of experimental manipulations in changing the areas 
of perfusion' and drainage in the Kibjakov preparation and the 
consequent effects of such changes on the apparent output of 
"transmitter" from' the "ganglion" seems not to have been discussed 
in previous publications. This is most remarkable since the theory 
of acetylcholine as the neurohumoral transmitter in ganglia rests 
in part on the inference that changes in acetylcholine output from 
the "ganglion" are related only to the functional state of pre¬ 
ganglionic nerve terminals in the ganglion alone. 


We hope to investigate the relationship between' the vascularity of 
the perfused area and acetylcholine output in experiments in which: 

a. We study the effects of surgical extirpation of the 
ganglion or pre~ and post-ganglionic nerve section 
on acetylcholine output and resistance to perfusion. 

b. Vasoconstriction in the perfused area is produced by a 
substance such as vasopressin which has no known effects 
on acetylcholine release. 

c. An attempt is made to influence acetylcholine output with 
agents such as morphine which may well be given without 
producing significant effects on the vasculature. Any 
effects of morphine on acetylcholine output may reasonably 
be expected to outlast effects on vessels such as might be 
produced' by histamine release. 

4. Experiments should be performed to identify the spasmogen assayed 
in our rat ileal preparation with acetylcholine. Like the 
activity of acetylcholine, the activity of the spasmogen we assay 
as acetylcholine is destroyed by boiling of the effluent or 
prevented by atropinization of the ileum. However, in our 4-point- 
assay design, dose-effect curves for the spasmogen have slopes 
consistently higher than the slopes of the curves for the standard, 
acetylcholine. According to the logic of bioassay, this indicates 
that the spasmogenic activity of the samples does not reside in 1 >/■' 
a molecular species identical with acetylcholine. Previous investi¬ 
gators have routinely used 3-point-assays of the effluent to 
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detect "acetylcholine." Such a technique permits the use 
of small effluent volumes and permits a larger proportion 
of "successful" assays, and experiments, but precludes identi¬ 
fication of the standard with the unknown agent. 

Resolution of the problem of the non-parallelism of the ddse- 
effect curves of the standards and unknown agents may take two 
courses: 

a. Alteration of the experimental design--by using other 
anesthetic agents, anti-coagulant drugs, or anti¬ 
cholinesterase drugs in' the perfusing fluid—to determine 
whether the lack of parallelism is adventitious. 

b. Concentration of the effluent and an attempt to identify 
acetylcholine in 1 it by chemical or enzymatic means. 

The methods presently available to. us seem' adequate to determining 
whether administration of nicotine, or other agents which impair ganglionic 
transmission, can alter both ganglionic transmission and "acetylcholine" 
output in the effluent. An adequate biological interpretation of these facts, 
an attempt to determine causal relations between them, requires further 
identification of the ganglion' as the only significant source of the spasmogen 
assayed and more certain identification of the spasmogen with acetylcholine. 

6'. Budget. Plan: 


* E. W. Pelikan $1,000:. 

. Research Asst. 3 a500. 

7• Anticipated Duration of Work: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 

Total 


$ 4,500'. 
2 , 000 '. 
2 , 000 '. 
1 a365. 
600:„ 
$ 10,463. 


* 


Two years; the budget plan above applies only tO' the first year of 
the research. 

8'. Facilities and Staff Available:: 

Facilities and staff of the Department of Pharmacology and Experimental 
Therapeutics of the Boston University School of Medicine. The staff members 
are' competent and well equipped to aid the course of this study, especially 
insofar as special knowledge of biochemical and physical chemical methods 
might be required, and insofar as special techniques might be required to record 
and study cardiovascular phenomena. No salaries are requested for persons who 
might aid the work in this way. 

9'. Additional Requirements ; 

None. 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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10 1 . Additional Information (In cluding relation of work to other projects 
other sources of supply): ” " 


This proposed research program is the direct outgrowth and continuation 
of research now being conducted by the applicant under a grant from the Tobacco 
Industry Research Committee. The work is also an extension of previous investi¬ 
gation by the applicant; these investigations have included studies, of the 
pharmacology of the neuromuscular junction in several species, studies of the 
structure-activity relationships among neuromuscular blocking agents, and 
studies of the actions of nicotine and sympathomimetic amines on isolated 
intestinal strips, the frog rectus abdominis muscle, and on the superior 
cervical ganglion of the cat. 

Application for support of this work has not been made to any other 

agencies. 


The applicant will spend about three-fourths of his time on these 
investigations. 


jaf Edward W. Pelikan 
fsf K. M. Eaetzfeld 
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A Study of Structure-Activity Relationships Among Drugs 
Which Affect Nicotine-Sensitive PhysiologicalJfeehanTsms 
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'.Wm 


A total of 22 experiments have been performed in barbitalized cats •" 
to determine the effect of agents which impair ganglionic transmission on the 
output of acetylcholine from the superior cervical ganglion. In all experi- 
ments, the superior cervical ganglion was perfused, essentially as first \\|||| H 

described by Kibjakov, using a warm, oxygenated. Ringer's solution containing' © I 
neostigmine; the content of "transmitter substance" in the effluent from the ' © t; 

ganglion was assayed as acetylcholine using the isolated rat ileal strip ’W }. 

preparation we have described in an earlier report. C/l ! 

' 

© 


In five cats, death of the animal or injury to the ganglion precluded : 

carrying out our anticipated experiments. Seven cats were used to develop g* i 

the surgical and mechanical techniques used in the work. Four cats were used 1 : 

exclusively to study the vascular dynamics and behavior of the ganglion under % ? 

the conditions of the experiment. In 5 experiments, in four of which ganglionLc^^fi 
blocking drugs were administered, collection and bioassays were performed on 
effluent from the ganglion; in two of the three experiments with nicotine, 
behavior of both the donor preparation and of the assay preparation permitted 
adequate study of the effects of the drug on "transmitter" output. '■ :-$* 

. • - . •■•■■■■; . ■ ■ > • 

Many of our results had not been anticipated, on the basis of our ; 
studies of the previous publications concerning this preparation; some of these 
unanticipated results are summarized in Figures 1 and 2, in which data front' 
rep’esentative experiments are graphed; results of the two successful experiments 
with nicotine are graphed in Figures 3 and 4 . ........ 


rep .’esentative experiments are graphed; results of the two successful experiments^^ 
with nicotine are graphed in Figures 3 and 4 . 

In contrast to our impression gained from the literature, we were unable 
to isolate the circulation to the ganglion from the systemic circulation. "This 
fact is documented in Figure 1. Surgical isolation of the ganglion, complete U’W 

at time "A" in the figure, never resulted in obtaining a blood-free effluent 
from the ganglion. In Figure 1 are plotted the hemoglobin concentrations of 
systemic venous blood and of effluent samples as a percent of initial systemic' 
blood hemoglobin concentration (hemoglobin was determined spectrophotometrically 
in' hemolyzed samples). Perfusion of the surgically "isolated" ganglion with 
Ringer's solution caused progressive dilution of systemic blood and a slight 
decrease in hemoglobin concentration of the effluent. Ligation of the major 
cervical vessels on the side contralateral to the infusion ("B" in Figure 1) 
permitted obtaining a lower hemoglobin concentration in the effluent than 
the systemic blood. Only death of the cat ("C" in Figure 1) made it possible"*? 
obtain a hemoglobin-free effluent. Simultaneous with achievement of a "blood-’l^^^^ : 
free effluent resistance to perfusion (mean pressure head/output of constant 
output pump) decreased. Although death of the cat prevented Influxof 
into the perfusate, it did not prevent efflux of perfusate into the'^atemiC^S^^ 
■vasculature, as indicated by the ratio (effluent (Bl/min)/pun^^aitp5t%al/itt£^^^Hg.| 


vhich, except during the period of asphyxia, vas uniformly BnciTlej 
|At the end of the experiment .shown in Figure 'l^lt ;vasTfound''tEa^^5^^^ui^ 
glTjt of the total volume infused had been recovered"!|h^lhe K ef^wn^^ 

OCS/tTviTli 
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All experiments with, ganglionic blocking agents, designed to 
measure the effects of the agent on "transmitter" output, have been 
and will be performed on cats which are dead, systemically, in order 
to facilitate collection of effluent from the ganglion alone. 

Although preganglionic nerve stimulation had no consistent 
effect on flow of perfusate through the ganglion (occasionally such 
stimulation was followed by the appearance of minute amounts of blood 
in the previously clear effluent) the administration of nicotine in 
doses known to prevent ganglionic transmission was followed regularly 
by changes in ganglionic perfusion. Such changes are represented in 
Figure 2. Retrograde intra-arterial injection of nicotine (100 meg) 
caused a rise in resistance to perfusion and, in this case, a relative 
decrease in the amount of effluent (this is a reflection of an absolute 
decrease in 1 the amount of effluent). These changes occurred regardless 
of ligation of the contralateral cervical vessels and regardless of the 
death of the cat. Communication between the perfusion system and 
circulatory system is demonstrated graphically in the remarkable change 
in systemic blood pressure, produced by the first intra-arterial injection 
of nicotine. . 






' ’ Preganglionic nerve stimulation was not found to have consistent W •" 

effects in increasing the output of substance spasmogenic to the rat ileum ' .... 

(Fig. 3 and 4). This is in contrast to data reported previously in the r|r ’ 

literature. However, like the activity of acetylcholine and like the 
activity of materials detected in ganglionic effluent by other investigators, 
spasmogenic activity in effluents obtained in our experiments is abolished •... 

by boiling the effluent and by atropinization of the assay preparation. 

• . In Figures 3 and 4 are shown the results obtained in two experiments 

involving retrograde intra-arterial administration to the ganglion of doses 
of nicotine (100 meg) which prevent ganglionic transmission. In both experiments, ^ 
drug administration was followed by a decrease in output of spasmogen in the 
effluent; concomitant to this change was a decrease in response of the nictitating" ; • 
membrane to preganglionic stimulation. In both experiments, administration of 
nicotine was followed by an increased resistance to perfusion; in both experi- & 

ments this increase in resistance was accompanied by a moderate increase in 
the fraction of perfusate recovered as effluent, although the absolute amount 
of effluent decreased in both experiments. It is as if injection of nicotine 
closed to perfusion vascular beds previously open and in communication with v (r. 

the total vascular system of the animal. - , .. 

'*• , Y:'-IV"V 

Comparison of Figures 3 and 4 indicates that perfusion is not necessarily 
accompanied by a progressive decline in spasmogen output. In both cases, r .r; L’ 
however, injection of nicotine produced a sudden decrease in spasmogen output. ' 

It is conceivable, in light of the data, that the effect observed after nicotine 
was the result only of a failure of efflux from a nonganglionic site (but richer 
in spasmogen than efflux from the ganglion, per se) to gain access to the total 
effluent, and that the failure of the nictitating membrane to respond and thej^^^^»- 
decrease in spasmogen output were related coincidentally rather than causajlyj^^I ^^a . 
In refutation of this point of view can be mentioned Only that one experiment^^^^^^ 
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in which the usual experimental procedure was intentionally carried 
out on a cat in which the ganglion as well as the body was dead, 
indicated that no spasmogen was leeched from the tissues by perfusion, 
or that it was produced in quantities much less than 10grams/minute. 

With the reservations introduced by the effects of nicotine on 
the vasculature of the perfused tissues, our results are consistent with 
our original hypothesis that nicotine exerts its effects in impairing 
ganglionic transmission by decreasing the output of transmitter substance. 
Future experiments must include: 

1. Additional studies to confirm the observed effects of nicotine 
on spasmogen output. 

_ _ -2. Experiments with other agents such as morphine or tetraethyl- 
ammonium ion, which should affect transmitter output as nicotine is 
presumed to do, and experiments with hexamethonium ion which we anticipate 
will prevent ganglionic transmission without altering spasmogen output. 

3* Experiments involving such procedures as surgical extirpation 
of the ganglion, or using drugs which decrease spasmogen output without 
affecting blood vessels in the area perfused, or alter blood vessel diameter 
without changing spasmogen output, in order to evaluate the significance 
of changes in vascular resistance in producing results such as we have 
obtained so far. 

4. Experiments designed to determine the chemical nature of the 
spasmogen assayed in our preparation, or to identify it certainly with 
acetylcholine or other hypothesized chemical mediators of synaptic transmission 
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FIGURE 1 Perhj^on of Cat Suttrior Cfrv\cm GanguoK 
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FIGURE 3 Effect of Nicotine on rate of RtuEft.se of sprshocek from perfused 

SUPERIOR CERWCAL CftNCUON' CF CAT CLOSEO CIRCLES SHOW RESULT^ OF aSSATS lw OVlPUCMt 
ON EFFCUEnT OBTAINED t>V!F<WC PRfc■ C&NCUONiC UERUE STIMULATION; OPEN CIRCLES IW0\(A1C 
RESllFTb oeTMuCO WITHOUT ST'mJLATlOAl'. HEMS HoRaOwTAL. QARS \uOVOTE CCCnORve 
MEAnS OF ttEPUCATE ASSANS AnO CUUATlOhl OF COUcECTICN TeRvcO OF EFFCUEkfT. 

CAT WAS DEAD OF AsPHTXWTioO AW'D CONTRAILaTvERAU CAAJTvD AftTCRi; AND JOCULAR. HEINS 
HAD RCEU UlfcATEt 1 . ASSat CF SpASMOtCNl WV VCRFcEHED Om iSOCATeo RAT luEAU S*R\v>. 
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1. Name of Investigator: 

2. Title : 

3. Institution & Address: 


4. Project or Subject: 


. Date: December 8 , 1959' 

Edward W. Pelikan, M.D. 

Associate Professor of Pharmacology 

Department of Pharmacology and Experimental 
Therapeutics 

Boston University School of Medicine 
80 : East Concord Street 
Boston 18, Massachusetts 

Pharmacological analysis of the mechanism 
by which nicotine impairs transmission 
through autonomic ganglia. 


5* Detailed Plan of Procedure : In previous reports of the present project, 

we described the evidence which lead us to believe that nicotine prevents 
transmission of nerve impulses through autonomic ganglia by a mechanism 
hitherto never ascribed to nicotine. In brief, we believe that nicotine can 
modify cardiovascular and other autonomic effector activity by preventing 
release of acetylcholine from nerve endings in autonomic ganglia, and thereby 
prevent nerve impulse transmission'. We have not attempted to investigate 
the mechanism by which nicotine causes stimulation of autonomic ganglia. 


The data upon which this hypothesis is based were obtained by 
recording the mechanical responses of the cat nictitating membr an e to 
high and low frequencies of preganglionic nerve stimulation. These data 
were compared with mathematical formulations of effects to be expected 
were a hypothetical drug to impair ganglionic transmission by impairing 
acetylcholine release or, alternatively, by preventing access of acetyl¬ 
choline to postsynaptic cell receptors. The excellent fit of the data 
obtained with nicotine, tetraethylammonium ions, morphine, and hexamethonium 
ions to the theoretical formulations led to our establishing the hypothesis 
summarized above. . „ . 
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During the past year the over-all object of our work has been to' 
obtain direct experimental evidence that impaired ganglionic transmission 
produced by nicotine, tetraethyla mm onium or morphine was accompanied by 
a decrease in the rate of release of acetylcholine from the #mglionj'*an4' 
that hexamethonium blocked ganglionic transmission without aff 
acetylcholine release. The work was performed in two—*--' vaa 
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(1) A method was developed, using the isolated rat ileal strip, which' 

permitted the bioassay of quantities of acetylcholine as low as one one- 
thousandth of a microgram. The assays could be performed without interference 
by the presence of nicotine, tetraethylammonium) or hexamethonium in quantities 
one thousand to one hundred thousand times as large. Using this technique it 
was possible to demonstrate that nicotine in concentrations of 10 mcg/ml • 

completely suppressed the release of acetylcholine from 1 isolated guinea pig 
ileal segments; no such suppression of acetylcholine release was obtained with 
concentrations of tetraethylammonium or hexamethonium as large as 1 mg/ml. A 
summary of this work was submitted to the Scientific Advisory Board on May 7, ' 

1959- - 

(2) The superior cervical ganglion of the anesthetized cat was isolated -:v- 
and perfused with Ringer's solution using, essentially, the method of Kibjakov. 
Using this technique, the ganglion and its nerve supply, and the nerve supply to > 
the nictitating membrane remain functional for reasonably long periods of time. 

The effluent from the ganglion was collected before, during, and after various 
procedures, including the injection of nicotine, and the acetylcholine content 
of each sample was assayed using the bioassay technique described above. A 
brief summary of the experimental results is appended to this application; a 
detailed s umm ary will be submitted upon the expiration of the current research 
grant. 

We propose to continue our research by extending our investigations 
of the effects of nicotine and other ganglionic "blocking” agents on the output 
of acetylcholine from the isolated, perfused superior cervical ganglion of 
the cat. Specifically, at least four kinds of exper ime nts need to be performed: 


1. Additional experiments must be performed to confirm the observed 
effects of nicotine in decreasing the output of acetylcholine from 
the ganglion. At the present time, satisfactory experiments with 
nicotine have been performed in three cats; for only two experiments 
could the results of the bioassay be interpreted unequivocally. 

For both experiments, the data indicate that acetylcholine output 
from the ganglion was decreased abruptly and remarkably at the time" 
ganglionic transmission was prevented by the injected nicotine. ■ s 


2. Experiments must be performed with agents such as morphine and 
tetraethylammonium, which we anticipate will prevent ganglionic 
transmission and decrease acetylcholine output as nicotine seems 
to do. Experiments must be performed using hexamethonium to 
produce ganglionic blockade; we anticipate such a blockade to 
be unaccompanied by significant changes in acetylcholine release. 

In one experiment performed so far with hexamethonium, it was found 
that the acetylcholine content of the effluent from' the ganglion 
was too low, even before drug administration, to permit reliable 
assays. 

It is obviously crucial to our hypothesis concerning the mechanism 
of action of nicotine in preventing ganglionic transmission that 
we demonstrate that agents which affect the response of the 
nictitating membrane to high and low frequency stimulation, "as 
nicotine does, also have effects on acetylcholine output like 
those of nicotine. Similarly, a counter proof is required; .. 

.. hexamethonium and nicotine affect the response of the membrane ? Jf||§ 
^differently, and we must demonstrate different effects-jafjfche 

two on acetylcholine output, ippiei 
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Experiments must be performed to determine the significance of 
changes in vascularity in the perfused tissues in' altering the 
quantity of acetylcholine in the effluent. In contrast to our 
expectation based on a study of the literature, ve have found 
it impossible, thus far, to isolate the afferent and efferent 
vascular supply of the ganglion from the systemic circulation, 
or from the circulation to other tissues ■which may act as 
potential sources at least of acetylcholine. Furthermore, we 
have observed that injection of nicotine to the ganglion causes 
changes in resistance to' perfusion 1 and changes in the fraction of 
infused fluid recovered as effluent; these results may indicate 
that acetylcholine detected in "control" samples of effluent 
-may be derived in whole or in part from areas of the cat quite 
different from those which supply the acetylcholine which is 
detected in 1 effluent collected 1 during the course of the nicotine 
effect. 


The effect of experimental manipulations in changing the areas iirjj 
pf perfusion and drainage in the Kibjakov preparation and the 
consequent effects of such changes on idle apparent output of '^5 

"transmitter" from the "ganglion" seems not to have been discussed 
in previous publications. This is most remarkable since the theory 
of acetylcholine as the neurohumoral transmitter in ganglia rests 
in part on the inference that changes in acetylcholine output from 
the "ganglion" are related only to the functional state of pre¬ 
ganglionic nerve terminals in the ganglion alone. 

We hope to investigate the relationship between the vascularity of 
the perfused area and acetylcholine output in experiments in' which: 

a. We study the effects of surgical extirpation of the ' 

ganglion or pre- and post-ganglionic nerve section CT 

on acetylcholine output and resistance to perfusion. Z-'O 


b. Vasoconstriction in the perfused area is produced by a 
substance such as vasopressin which has no known effects 
on acetylcholine release. 

c. An attempt is made to influence acetylcholine output with 
agents such as morphine which may well be given without 
producing significant effects on the vasculature. Any 
effects of morphine on acetylcholine output may reasonably 
be expected 1 to outlast effects on vessels such as might be 
produced by histamine release. 


Experiments should be performed to identify the spasmogen assayed ^ 
in our rat ileal preparation with acetylcholine. Like the 
activity of acetylcholine, the activity of the spasmogen ve assay * 
as acetylcholine is destroyed by boiling of the effluent or 
prevented by atropinization of the ileum. However, in our 4-point-*m 
assay design, dose-effect curves for the spasmogen have slopes 
consistently higher than the slopes of the curves for the standard 
acetylcholine. According to the logic of bioassay, this lndicateV^^ 
that the spasmogenic activity of the samples does not reside 
a molecular species identical with acetylchollne^-grevjtq^8 
gators have routinely used 3-point-assays of the effluenC'io* 
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detect "acetylcholine." Such a technique permits the use 
of small effluent volumes and permits a larger proportion 
of "successful” assays and experiments, but precludes identi¬ 
fication of the standard with the unknown agent. 


Resolution of the problem of the non-parallelism of the dose- 
effect curves of the standards and unknown agents may take two 
courses: ’ 


a. Alteration of the experimental design'—by using, other 
anesthetic agents, anti-coagulant drugs, or anti¬ 
cholinesterase drugs in the perfusing fluid—to determine 
whether the lack of parallelism is adventitious. 

b. Concentration of the effluent and an attempt to' identify 

. ■* - acetylcholine in 1 it by chemical or enzymatic means. 

The methods presently available to us seem adequate to determining 
whether administration of nicotine, or other agents which impair ganglionic 
transmission, can alter both ganglionic transmission and "acetylcholine" 
output in the effluent. An adequate biological interpretation of these facts, 
an attempt to determine causal relations between them, requires further 
identification of the ganglion as the only significant source of the spasmogen 
assayed and more certain identification of the spasmogen with acetylcholine. 


Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
' Other 

Total 


$ 4 , 500 '. 
2 , 000 . 
2 , 000 . 
1 , 365 . 

600. 


* E. W. Pelikan $1,000. 
. Research Asst. 3,500. 


7* Anticipated Duration of Work : 

Two years; the budget plan above applies only to the first year of 
the research. • • ■ 


8. Facilities and Staff Available: 


Facilities and staff of the Department of Pharmacology and Experimental 
Therapeutics of the Boston University School of Medicine. The staff members 
are competent and well equipped to aid the course of this study, especially . 5! 
insofar as special knowledge of biochemical and physical chemical methods 
might be required, and insofar as special techniques might be required to record 
and study cardiovascular phenomena. No salaries are requested for persons who -jrt5 
might aid the work in this way. !y ! -J “" v 

9. Additional Requirements: 


Hone. 


. •. • -t* •*’ - i • • r * ' •' 






Source': 
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10. Additional Information (including relation of work to other projects 
and other sources of supply)! ~ 


This proposed re§earch program is the direct outgrowth and eontinuation 
of research now being conducted by the applicant under a grant from the Tobacco 
Industry Research Committee. The work is also an extension of previous investi¬ 
gation by the applicant; these investigations have included studies of the . 
pharmacology of the neuromuscular junction in several species, studies of the 
structure-activity relationships among neuromuscular blocking agents, and 
studies of the actions of nicotine and sympathomimetic amines on isolated ' 
intestinal strips, the frog rectus abdominis muscle, and on the superior 
cervical ganglion of the cat. _ it 


. Application for support of this work has not been made to any other - 
agencies. - • 

The applicant will spend about three-fourths of his time on these • S 
investigations. 


C 


/s/ Edward W. Pelikan 


Jsf K. M. Haetzfeld 




'Tobacco Industry Research 

TIRC Grant #170 

Edward W. Pelikan, M.D. 
Boston University School 



Report No. 1 
September, 195& 


A Study of Structure-Activity R elationships Among Drugs 
Which Affect Nicotine-Sensitive Physiological Mechanisms 


Experiments were performed to determine the effects of nicotine, 
and several other agents which block, ganglionic transmission,, on the responses 
of the cat nictitating membrane to stimulation of the preganglionic nerve fibers 
at both' low and high rates of stimulation. 

' Methods: Experiments were performed on 25 adult cats of both 
sexes, which had been anesthetized with sodium pentobarbital (35 mg./K., intra- 
peritonealiy). In each experiment, the trachea was cannulated, and the animal 
breathed spontaneously throughout the experiment. Femoral blood pressure was 
recorded kymographically with a mercury manometer; intravenous injections were 
made via a femoral vein catheter. A stainless steel cannula was passed retrograde 
into the right lingual artery; drug injections through the cannula could be 
directed toward the head or toward the ipsilateral superior cervical ganglion by 
occluding the common carotid artery below or above, respectively, the origin of the 
lingual artery. Square wave stimuli of 1.0 msec, duration and of supramaximal 
voltage were applied from a Grass S4C stimulator via shielded platinum electrodes 
to the cephalic end of the cut preganglionic cervical sympathetic trunk on the 
right side. Contractions of the right nictitating membrane were recorded 
kymographically by means of an isotonic lever system of magnification; 

tension on the nictitating membrane was 3*0 Gm. 

In each experiment, trains of stimuli were applied to the pre¬ 
ganglionic fibers for periods of 2Q 1 seconds every 2 to 3 minutes, specifically, 
as soon after a train of stimuli had been given as the length of the nictitating 
membrane returned to a steady level. During the first 10 seconds of each period 
of stimulation a frequency of stimulation of 1.2S stimuli/second was used; during 
the second half of each period a frequency of 20 stimuli/second was used. 

For each train of stimuli the maximum degree of contraction 
of the nictitating membrane during the periods of low and high frequency 
stimulation, respectively, were determined from the kymograph record by 
measuring the maximum deviation of the writing ie\er, during the periods of low 
and high frequency stimulation, from: she base-line record of nictitating membrane 
length recorded before the onset of the; train of stimuli. The degree of contraction 
of the membrane at the end of the period of high frequency stimulation ("high 
frequency response" ;KFR): was. always greater, under control conditions, than the 
degree of contraction at the end of the period of low. frequency stimulation ("low. 
frequency response";LFR). In control experiments it was determined that the same 
HFR was produced whether or not an LFR preceded it. 

In each experiment trains of stimuli were delivered to the 
preganglionic fibers at intervals, as described above, until constant HFR's 
and LFR's were produced. Then a preselected dose of one of the drugs under 
investigation was administered to the ganglion via the lingual artery cannula. 

One minute: after the end of the injection, a train of stimuli was applied to 
the nerve, and trains of stimuli were then' applied successively as described 
above. When the HFR and LFR were judged to have returned to a stable level, a 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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second, drug lose was given, and the sequence of trains of stimuli was repeated. 

Care was taken to avoid interaction of the effects of successive drug doses. 

Most of the cats studied received more than 1 one drug. 

The dirugs which have been studied thus far are nicotine, tetra- 
ethylammoniun bromide (TEA), hexamethonium chloride (C6), and morphine sulfate. 

The drugs were prepared as stock solutions in 0.9$ sodium chloride solution, 
and the pH's of the solutions were adjusted to J.4i with hydrochloric acid and 
sodium hydroxide. Dilutions have been prepared from 1 stock solutions, and 
buffered to' pH 7.4, as they have been needed. Drug solutions were refrigerated 
between periods of use, but were allowed to reach room temperature before being 
used. Control injections of buffered 0.9$ sodium chloride solution,, at room 
temperature, have consistently failed to alter either the HFR or LFR. 

Results: All of the drugs which were tested produced at some dose 
level a decrease in the response of uhe nictitating membrane to preganglionic 
stimulation. Data in the literature indicate that failure of ganglionic trans¬ 
mission, rather than failure of nerve conduction, neuro-effector transmission, 
or effector activity is responsible for this decreased response in the case of all oT"the 
agents we have studied. "With effective doses of C6 (20-120 mcgm., intraarterially*):, 

TEA (200 l -1000 mcgm., i.a.) and morphine (100-400 mcgm., i.a.)i the only effects 
observed were decreases in the response of the nictitating membrane; contraction 
of the membrane has not been produced by any of these agents. Nicotine, in doses 
larger than 2-3 micrograms, invariably produced contraction of the membrane when 
the dose was directed toward the ganglion, but never produced contraction when 
the injected mass was directed toward the head and membrane itself. In general, 
the magnitude of the contraction produced by nicotine was proportional to the 
dose of nicotine used; maximal contractions were produced with doses of 20-80 
micrograms. Low doses of nicotine (10-15 mcgm'. or less, i.a.) occasionally 
facilitated the HFR's and LFR's invoked immediately after relaxation of the 
membrane after the nicotine-induced contraction. Larger doses of nicotine 
(20-80 mcgm., i.a.) regularly caused a decreased response of the membrane to' 
preganglionic stimulation. Both the facilitatory and inhibitory effects of • 
nicotine on the HFR and LFR: were, in general, proportional to the dose which 
produced them. 


All of the drug effects which we have observed were completely 
reversible. With all of the: drugs studied, characteristic effects on EFR and 
LFR' were observed after doses which produced no alteration in systemic blood 
pressure. With the larger doses, particularly of TEA and nicotine, alteration 
ini the response of the membrane was frequently accompanied in' time by changes 
of blood pressure such as are usually produced by smaller doses of the drugs: 
given intravenously. 

With regard to their ganglionic "blocking:" effects, nicotine, TELA, 
and morphine and C6 differed in their effects on HFR and LFR, as determined at 
the times, of maximal drug effect. Nicotine, TEA, and morphine depressed the 
LFR relatively more than they did the HFR. In contrast, as Paton and Zaimis 
observed, g 6 depressed the HFR relatively more than: the LFR. These differential 
effects of the drugs can be demonstrated by comparing, for the different drugs, 
the change produced in HFR (HFR at time of maximal effect/HFR before drug 
administration; HFR a /KFR^ ; ) with the change produced in the corresponding LFR 
(LFR at time of maximal effect/LFR before drug, administration; LFR a /LFR’ 3 ). A 

* Dose ranges include the minimally and maximally effective dbses studied in 
- all experiments. 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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demonstration of this kind, of results obtained after ail doses, in 1 all 
experiments with nicotine, TEA and C6 is given in the table: 

INCIDENCE OF RESPONSES 


DRUG 

No. of 
Cats 

No. of 
Injections 

No. of 

Effective 

Injections* 

WRjWR$> HFRa/HFRb 
LFRq/LFRd LFR a /L?H b 

. HFRa/HFRb^ 
LFR a /LFR b 

Nicotine 

8 

45 

30 : 

21 

2 

7 

TEA 

10 

52 

' 51 

42 

0 ' 

9 

Morphine 

2 

4 -• 

4 

4 

0 

0 

C6 

7 

29 

29 

7 

0 

22 


* Injections were considered to be effective when the LFR was decreased by the 

* drug. 


Comparison of the tabulated pattern of responses for nicotine and 
C6' and for TEA and C6 by the method of Chi-square indicated that the patterns, for 
nicotine and C6 (Chi-square ■ 12 . j) and TEA and C6 (Chi-square - 21 . 7 ) would occur 
much less than once in a hundred times on the basis of random' sampling from a 
single population of responses. In contrast, comparing the pattern of responses 
for nicotine and TEA indicated (Chi-square ■ 0 . 24 ) that such a pattern would be 
observed at least six times out of ten if responses were diawn randomly from a 
single population. We infer that nicotine and TEA produce qualitatively similar 
patterns of alteration in HFR and LFR,, which differ from that produced by C6, and 
that, nicotine and TEA may have similar mechanisms of action on ganglionic trans¬ 
mission which may differ from that of C6. Too few experiments have been performed 
with morphine to permit meaningful analysis by the method of Chi-square. Data, 
obtained with morphine indicate its pattern, of responses is similar to that produced 
by nicotine ana TEA. 

Rosenblueth demonstrated that partial transection of preganglionic 
fibers to the superior cervical ganglion distal to a stimulating electrode (i.e., 
decreasing the quantity of neurotransmitter released for each stimulus without 
decreasing the amount of transmitter released per neurone activated) caused a 
greater decrease in the LFR of the nictitating membrane than' in the HFR. Paton, 
and Schaumann, concluded that morphine (which in our preparation affects LFR more 
than HFR): caused a decrease in the release of acetylcholine (ACh): from the 
myenteric plexus of the guinea pig, Paton and Zainis observed that G6 blocks 
ganglionic transmission and the response to. exogenous ACh without altering the 
release of ACh from the ganglion, and that Co affects the HFR more than the LFR. 
Paton and Zaimis concluded that C6 acts at the ganglion by decreasing the number 
of receptors on the post-synaptic cell bodies available to ACh released in normal 
amounts from'the pre-synaptic nerve terminals. Considering our results with 
nicotine, TEA, and morphine in the light of these observations lead us to the 
hypothesis that nicotine, TEA, and morphine might decrease ganglionic transmission 
by decreasing, the release of ACh from the pre-synaptic nerve terminals, and that 
the action of' these compounds might differ qualitatively from those of C6, which 
we believe acts in the manner suggested by Paton and Zaimis. 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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To test quantitatively the degree to which our data fitted this 
hypothesis, the following procedure was carried out: 

1. We determined that with our recording system, magnitude' of con¬ 
traction of the nictitating membrane was linearly related to the logarithm 
of the frequency of supramaximal stimuli applied to the preganglionic fibers. 

The curve passed through' the points: (20' stimali/second, 100$ response), (2.5 
stimuli/second, 50 $ response). 

2. The following assumptions were made: 

a. The amount of ACh released from pre-synaptic nerve terminals, per 
unit time is a linear function of stimulus frequency; ACh release at a 
frequency of 20 stimuli/second was arbitrarily considered to equal 100 1 Units,, 
and at a frequency of 1.25 stimuli/second, to be 6.25 Units. 

b. The per cent of the total available receptors on the post-synaptic 
cell bodies occupied by ACh is a logarithmic function of the ratio: (ACh Units 
released per unit time/total number of receptors available). 

c. The magnitude of contraction of the nictitating membrane is a linear 
function of the per cent of the available receptors occupied by ACh. 

d. Drugs may affect ganglionic transmission either by decreasing the 
release of ACh or by making receptors unavailable to ACh, or by both mechanisms. 

(We recognize, but have not included in our theoretical analysis, the possibility 
of influencing ganglionic transmission by other means too, for example, by 
altering the rate of hydrolysis of ACh.) 

3. Computations were made which yielded theoretical magnitudes of HFR 
and LFR under control conditions and when hypothetical decreases of varying 
amounts were made in ACh output per nerve volley or in the number of post-synaptic 
receptors available to ACh. 

4. Curves were plotted, each' of which showed the theoretical relationship' 
between HFR and LFR before and after the administration of drugs which decreased 
ganglionic transmission by one of the two mechanisms, hypothecated in "d." above. 

On these curves,, the abscissal unit. was LFR a /LFR b , and the ordinal unit was 
(HFRa/LFR a ) / (HFR b /L?R b ). These units are dimensionless and permit, combining all 
the data obtained with a given drug in ore or more experiments on a single graph. 
The metameter of dose is eliminated from data plotted in this way. The theoretical 
curves are presented in Figure 1. 

5 ,. For each drug studied, the ratios described in "4." above were computed 
for responses to all stimulus trains, for all drug doses ini all experiments. It 
should be noted that ratios were computed for all responses elicited during the 
entire course of action of each drug dose. The experimental data were plotted as 
were the theoretical ratios described above . Typical data are presented in .Figures 
2 , 3 , and 4. 

It can be seen by inspection of Figures 2 and 3' that data obtained from 
experiments with nicotine and TEA fit closely to the theoretical curves obtained 
using the assumption that decreased ganglionic transmission was effected only by 

1003541702 

Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 




decreasing ACh output from pre-synaptic nerve terminals. Inspection of 
Figure 4, on the other hand, indicates that data obtained from experiments 
with C6 fit the theoretical curve plotted using the assumption that decreased 
ganglionic transmission was produced only by decreasing the number of receptors 
available to ACh released in normal quantities from the pre-synaptic nerve terminals. 
However, it is obvious that more data must be collected before the precise fit of 
data for C6 to the theoretical curve can be determined. 

Conclusions: Our data are consistent with our hypothesis that nicotine, 

TEA> and morphine, under the conditions of our experiments, decrease transmission 
through the superior cervical ganglion of the cat by interfering, with the release 
of ACh from pre-ganglionic nerve terminals. Our data support the view that the 
ganglionic effect of c6 Is produced by making receptors on the post-synaptic' cell 
body unavailable to ACh released in normal quantities. 
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The experimental results were compared, with mathematical predictions of the 
results to he obtained during the actions of drugs which might prevent 
ganglionic transmission by decreasing acetylcholine output from' preganglionic 
nerve terminals, or, alternatively, by preventing access of acetylcholine to 
post-synaptic cell receptors. The fit of the experimental data to the theoretical 
formulations was excellent and form the basis of the conclusions described above. 

A report of our work and a summary of our data' was submitted to the Scientific 
Advisory Board on July 31, 1958 . 

We propose to continue our investigation by measuring acetylcholine 
output from ganglionic tissue, and to provide experimental evidence that nicotine, 
tetraethylammonium, and morphine can decrease this output. We hope to demonstrate 
that nicotine, tetraethylammonium, and morphine both decrease acetylcholine output 
and decrease ganglionic transmission' at..similar dose levels appropriate to the 
respective agents. We hope to demonstrate, furthermore, that concentrations of the 
drugs greater than those required to decrease acetylcholine release and ganglionic 
transmission are needed to prevent the effects of acetylcholine. 

■ - -• ~ * We propose to carry out our analysis of the actions of nicotine, tetra- 

ethylammonium (TEA) 1 , morphine, and hexamethonium (C 6 ) by means of the following 
sequence of investigations: 


1. To determine whether the agents can prevent release of acetylcholine 
from autonomic preganglionic nerve terminals:: 


a. An assay method must be developed which will permit detection 
and assay of minute quantities of acetylcholine in the presence of interfering 
substances such as nicotine (which has actions similar to acetylcholine in most 
bioassay preparations} or TEA and C 6 (which interfere with many of the chemical 
methods of determining acetylcholine). Preliminary experiments have indicated 
that a successful bioassay of acetylcholine, in dilutions as low as 10~9 to 10 “ , 
can be carried out using the isolated eserinized rat ileum. This tissue is relatively 
insensitive to nicotine and, because of its low level of spontaneous tone, is not 
affected by TEA or C 6 . Increased specificity of the assay can probably be obtained 
by using differential pharmacological blockade of other substances, such as histamine 
or serotonin, which might appear in tissue extracts or the efflux from ganglionated 
tissues. We are actively pursuing the development of this bioassay technique, under 
the terms of our present grant. .. 


b. It must be determined whether, in fact, nicotine, TEA, and 
hexamethonium. can decrease acetylcholine output from' some nervous tissue, the 
acetylcholine output of which is known to be decreased by some drug. Schaurnann 
and, independently, Paton have demonstrated that morphine can in fact decrease 
acetylcholine output from excised guinea pig intestine. We propose to confirm' 
the findings of Scbaumamn and Paton using the bioassay method described above (as 
a validation of our bioassay method) and then determine whether our validated method 
indicates that nicotine, TEA and heaxamathonium. can or cannot influence acetylcholine 
release. 


e. It must be determined whether nicotine, TEA, and hexamethonium 
can influence the acetylcholine output from the cat superior cervical ganglion 
stimulated via its preganglionic fibers. Two experimental methods are available 
for pursuit of this part of the problem: 1. The collection of venous effluent from 
the ganglion in situ and 1 the estimate of the acetylcholine content of the effluent 
in the presence and absence of the drugs under consideration. Elaboration of this 
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technique,, as it has been used by Macintosh and others, might well permit 
simultaneous recording of the responses of the nictitating, membrane to' 
preganglionic stimulation; such an elaboration might be the perfusion of 
the nictitating membrane ipsilateral to the test ganglion with blood from 
the contralateral carotid artery. 2. The collection of the medium in which 
an isolated ganglion might be suspended with its preganglionic innervation; 
and the determination of the acetylcholine content of the medium' during pre¬ 
ganglionic stimulation, in the presence and absence of the test drugs. 

2. To determine whether agents which decrease ganglionic transmission 
and can decrease acetylcholine output from preganglionic nerve terminals have 
these effects in similar dose ranges and block the effects of acetylcholine only 
in higher dose ranges: 


a. Nicotine, TEA, and morphine can block the effects on ganglia 
of injected acetylcholine; no studies have been made which compare precisely 
the doses required to produce impaired ganglionic transmission and those which 
block acetylcholine. We believe that such a study might be made in' a preparation 
of both nictitating membranes of a cat, in one of which responses are induced by 
preganglionic' nerve stimulation, and in the other of which responses are induced 

by close intra-arterial injection to the ganglion of acetylcholine. After systemic, 
i.e., intravenous, administration of the test drugs, the abilities of the agents 
to prevent ganglionic transmission and to block acetylcholine might he compared 
directly and quantitatively. 

b. If attempts to demonstrate the effects of nicotine, TEA, and 
hexamethonium on acetylcholine release from ganglia in vitro are successful, 
direct comparisons of the concentrations of test drug required to impair ganglionic 
transmission and those required to' decrease acetylcholine output might be made in 
vitro. In this case, the measure of decreased ganglionic transmission might be 

the decrease in amplitude of post-ganglionic action potentials displayed oscillographically. 
Our laboratory is equipped with amplifiers and oscilloscopes necessary for this work; . • 
it would, however, be necessary to purchase a kymographic camera capable of recording 
post-ganglionic responses to high- frequency preganglionic stimulation. 

If the results of the experiments we propose provide confirmation of 
our hypothesis of the mechanism of action of nicotine in decreasing transmission 
in autonomic ganglia, we hope to Investigate whether such a mechanism might be 
responsible for xhe actions of nicotine at other sites such as the skeletal 
neuromuscular junction, and in the central nervous system. 
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5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 

A. Introduction* 

' 1. Although the gross pharmacological actions of nicotine have Been des¬ 
cribed in detail, there is a remarkable lack of knowledge of how aoi why ni¬ 
cotine affects the cells it does* We wish to study the me chanisms by vhich 
nicotine acta and to attempt to learn vfaat aspects of the chemical structure 
of nicotine are responsible tar each of its major actions. We believe this 
study can best be pursued by a cooperative investigation of the actions of 
drugs with a wide range of chemical structures, all of vhich drugs possess 
actions in c oron a vith nicotine. In this study, the known actions of nico¬ 
tine will be used aa a standard for comparison; the biological systems on 
which nicotine acts will function as indicator systems; the major experimen¬ 
tal variable will be variation in chemical structure of & series of drugs. 


2* The underst andin g of the effects of drugs on autonomic and somatic 
nervous system activity has been confused by the relative non-selectivity of 
action of agents, the great selectivity of action of vhich has been assumed* 
We intend to use the lack of selectivity of these agents as the factor cru¬ 
cial to our experiments. • >■ 


«• It is well knovn that nicotine Is a compound vith little selec¬ 
tivity and specificity of action. It is knovn that la the reflex arc, nico¬ 
tine may stimulate sensory receptors, modify the Integrative action of the 
central nervous system, influence ganglionic transmission, and alter the ac- 
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tivity of effector systems (at least la the case 'of Skeletal muscle). ’ ;"Kieo- v v?.'*Y s 
tine also baa direct effects oa the adrenal medulla and on Isolated chrcsaaffin 



,;.7, masses# and oa the posterior pituitary gland to cease the release into the elr« 

.eolation of substances which can affect a vide variety of tissues* ■ ,Zhe'effects”":'!^! 



forexasspla# has ehovn that the ema dose of nicotine which will facilitate the 




-;;.~is veil known that acetylcholine has both "nicotinic* and "muscarinic” effects 


1104 that ovea IEi<ccrlaa has scow ’'nicotinic" effects. Drugs used to 'produce 
'^W^^ pui^ionitt blockade are known to have variable andante of activity *t the 

yromiocular Junction#'and in'the central nervous system (Chen); at both of, these 
df | •’ L- v sites ganglionic t b loc k i ng drugs act antagonistically to nicotine# 1 V- 1 ;K/.* 


re 


\iw ;.r **?:- • «* have already reported the results of our coaperison of the effect*' 

>*1 :&.Vof nicotic* and a scries of syapathoniffletic amines on the isolated' rabbit Je* - v - 
V'v-' : .V- Junmi and the Isolated frog rectus sbdoainlw muscle. Zt was found that nieo-*% 
derivatives of phenethylsaine and tyrantnc had similar actions on the 
ct v r ^4*iunal strips; in general# derivative of pbenethylsmine and tyrosine naal* Px&gfv 
' Vt. feated their synpethoaiaatic actions only after the strips had been treated v " 

• with a ganglionic blocking agent in a concentration sufficient to abolish the 
. • ;;; actions of nicotine. It could not be detarrined with certainty that eplne- 
K pbrine, norepinephrine and 3«hydro*ytyraaine had nicotine-like actions in this 
/ .• tissue. In the isolated frog rectus abdominis preparation# phenethylaaina and , 'S’- '£*5 
.. . ' > tyraaine derivatives had actions qualitatively like those of nicotine) all ,y;» •’ 

\ V-. ,' ; the compounds produced contracture of the muscle which could ba prevented by 

./ v ,tubocurarine# and teehyphylnsda developed to the actions of all of th* agents.'\; w? 

. ‘ : ^y , Epinephrine# norepinephrine and 3-hydroxytyraaine failed to'produce cootrae* 


observed that all of a series of s ya p st hoa la stlc amines had effects qiaal 
,. v - y ltatirely similar to those of nicotine in inhibiting ganglionic transmission* 1 
‘‘M-j ?he sympathcmlaetio eaises most potent In this respect vere those which elso: 

.^ possessed the greatest syupsthodaetlc effect! epinephrine was three times’es 
potent as nicotine.in producing ganglionic blockade*/ Under theO conditions 

tyr — - v - l 6 /- ■, *' > -I. * - •**>/• w,'.- ; .r *, \T -. i, ; ^ 1 ^ ^ *-'--'i. -■/, 
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our experlncnt* non* of the agents, including nicotine/ facilitated etoaii- 
A 7 :': ; ;-- 'oalc traaeaiesion.:' Matthews, vho used a different experimental procedure?^' 
'^ ouni 2***^ .^* ayM p at hc Bi aft t le amine, ieopropylanrcpinephrlne, ’ could 


+*\\, ^ t v- v r" + TT T tr* *au»uv; *p«j*r©pyjji«rcpxneT^^ could .Kvyr-v^t 

'AvllX'i %■».• JproQuc* cudi facilitation* JCewits and H eIner t used still another ei ftwy t aegtal~ jr S--fei&f 1 
- &&'’ Tv C *” a fouai that epinephrine KL o clccd tpanglioale transatUsloa and f&ciH- 

'X li/fic; ,v •. J*t«d the ganglionic response to injected acetylcholine, but that '«aphetiB*tr»'^#$&i ; ; 

tbs effect* of acetylcholine and facilitated the effect* ofsre«aagU- t 'r>^% 


.•\ : .'X-$J*®*°»* t® w the hypothesis that cosgou n d * && qualitatively$4 
4 7-H*VM* ,Bilap ’ * ctloa * on nicotine-sensitive mcbaalsas have cbemcal-atructuraTfoa-^.’W^ 1 
' •?.\*,( > »twrea In occoca* 5 We hope to Identify such cannon chemical properties asoog 
-jg ■>> >7;.nlcotlne#Jjjw twiiho mtnetlc aalnes, and ganglionic aad’ncurxwoaculBr blocking 
;.■.: ^V*.- ■/;> «£^.^^ ^^tativ» ai»ilarltieB in action and cite of action (lack ef.JwBSfe 
.'f J r\:h • selectivity) of the ccopounds we hope to study locales that similarities exist 
> :Jjy ; *nong the ace h a nl a i na by which the drug molecules Interact with cells. > gpeclf* • 4 

•-> V J»j-i-s dually, the Inference soesae Justified* and susceptible to experimental testing!'•*£?.£i& -- 


'A ' ‘ i k ----- - —— . 1 ..- e . - W— W ■ ■ II m mm VW-Q I 1 -■ f If J‘ V VfM 1 f ftWyAlrj^ * ! V* f ► / JV** 

l ■ sensitive n o ch a nl s n s have been Identified# v» hope to study quantitative dif* .-• •'&Y%Pw i >V. 

terences la these cocoon elaaenta,'. ,W# bop* to explain qjuurtitaUve.dlffer«»ces‘ ; 1i:d>| ; ?\' 
i .la drug action and selectivity in tores of .quantitative differences in the cota-' : H?i^P 
" non elements* Ve vloh to invest igate the mechanic a of action of nicotine by 
9 \ ' »«n* of a cccparctive study of-the relationship between atructure aM action \^-h.rX 

i. ■ ^-.' V-aaong a' maaber of occpounds which have actions similar to one or cure of the 


of d«« effects on traneaission of nerve inpulacs la ayaroathetic 

. .t/-fV- C3T» Bv»t.h(v1 Iiq TWWTni'fc »rfsM l !v4«tr ♦K*’ +.-J* L., *. .* * 


j . jv , ,t/ . >, w 'v*> -— ——' —. ■■■ »v* ««yisMrve ovuujqiyui|ve<v zaAUSJU' 

A.i£‘'}' f, * r one method to perslt studying the' effects of drugs .tuti nsrve Is^uloe trsoosll 
.;. '•;• ‘aVV’" Bloa ot "to 1 * skeletal nsuroauscular Junction* Four, questions are to be an-' » 


'f-Severed on the basis of the results of these’ero«rlrnwtsr' ;-r-'.7^ 

;'"'r7‘ V' w ”, J •>-»* J *v :> : - 

:• :• . 1* ^ &r f «^1 of the drugs to be studied quailtativeiy similar, but 

‘quantitatively dlasinilar, actions, or are the actions of soae of tbo drugs 4 rV H *a"- 
:' -•-• . qualitatively dirsiBdlar frcaa tbooc of other agoato? .’• :;i-'. •• 

’ ‘‘ '* A : ’ . * - ■• ; ^ ■, >;/ .V.y’tV^i-; 

.•''"' r ' 2* Are there agents ^&lch only facilitate transmission, others 

■ : vhlch only Inhibit transsdssion, and others which, like nicotine, aay both In- ^S' i’K' 

. crease and decrease function depending on the Acs* of th* mrant -nruki* ^ a<Vj« -tv.' 


•referred to differences In experimental procedure (parameters of stimulation* 1 '\'V-:tC* 

; criterion of drug effect, dose range studied, etc;), and to what extent ■syTT^CTK#? 

th»v K* Mf/mw, .a. u _- xLa. .__ ^_ 7l7*/ >:?h:aT s.H»' 
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respiration vill be provided to the- cat and the effect* of the ether vill be 
•Hewed to disappear.' Arrangements will be made to perrait recording the con* 
traction* of one of the nictitating membr an es , and to.record the arterial ‘ *’\ 


\ J;.y* : V'>f-2. > perfusion of the superior cervical ganglion/ on the side of 
nictitating nesbrane the contraction* of which are to be recorded/ will • 

^;pt- ite accomplished using one of the modifications of the method of Klbjaicw. • • 

•i-,r;Circulation to the nictitating neribraa* will be preserved by anaatoaoela of P% 
.•;s i\V^i^Vy^h« cut proximal end of the ipsilatcral external carotid artery to the cut 

v’/distal end of the "contralateral lingual or external carotid artery.*; ?erfU».0>>.-,v*{^^ 
': --*4*/ •/£//aion of the ganglion will perait the administration of drug* to the ganglion ''VV^VJ^ 5 - 
t '^.; «lon*/ or to the nictitating membrane alone/ and perait the evaluation of the .,* /KjK.v.,' 

rf drtia* iLr« active at berth litM* ’^c. *•«- J V ^ s*v *. 


•• ! ‘V *•’ ' -•'■ v*'\=;^'*-v' ^ >vv “ v-y*; yjixw 

i 3. 3he preganglionic fibers to the perfused ganglion will be pre- ;'Vr*- i * w 

'■^paired so'that the fiber* nay be stimulated electrically at predetermined para- '""brbv 
meter* of Stimulation* She poetganglionic fiber* freta the ganglion will be 
Ai ? »V p re pa r e d *4 that ganglionic and postganglionic potentials way be displayed on '•.vv j .h > 4l4 
'f Iv/./'i the oscilloscoue according to the «****•»< of Beale*. Arran<menfta will be :. >rt : 


effects of drugs which are active at both sites. 


v .1 il u * ' v, 


- I . “ >5. < V- /' ^ l i&yfr.p, 

. * * ‘ _ ' 1 *’ ' ’ ' >V‘ 


‘ganglionic action potentials and the responses of the nictitating aeabranc (to • 
( various rates of preganglionic stiaulation) which follow the addnlstration to 


■a ': the ganglion of a vide 
V&\ be studied. .Vo hope ±3 


age of preselected/ graded doses of the compound* to 
quantitate our data by measuring the effect of the 




action of the drugs, and to ensure that the actions observed are/ in fact/ V 
1;V attributable to the drugs. Beth negative and positive control drug injections 
, j: will ha used} positive control drug* will be drugs which are known to affect 
pj-:i ganglionic transmission by nec han icas other than those postulated for nicotine, 
\ e.g : , anesthetic agents (Exton), aid morphine (Trendelenburg). - ••**.*'. . •..= 

‘ „ ‘ <* J . • * ’ ~ I <• ‘ , , ‘ ’ j / ^ t 'O’ 

■f ; ( ,'v- . c. 1 Method* to be used to study the effects of drugs on transaisslon . 
'I'”*;! ispulse# throu^i the skeletal neuroauscular Junction. -.7 

-,:v' ,v ; 'r\\ k- ,■ •• * v "t ■ f V *<•.'-'-'",4 

•::v :•'.•• > *•* ‘ She responses of the leg fcuccl e s of the fowl to indirect stin- 

v/'ulation are useful in differentiating asong drugs which' Influence neuroauscular 


chol ine by inhibiting cholinesterase at tha Junctional region. ,5he criteria iv^ 
JL ' f.'foo these drug effect* are, respectively, (a) Alteration of the resting tension r ,:i 

9 ^ *h* tanaale, (b) Bisinutidn of the amplitude of ccctraction ^f tha indirectly "V 

..<l .v' r*tiwlated uwscie, and («) Alteration in the program of single muscle' twitches -/A 
•^^'^^/'•voked.by nerve «tinoUUcm. ^ 
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h's^.t-) j<yy* i'^ ; - 

- v .f^j.^.A>;,;; - • ; -t' \. "- •_• ; v.- , v . *5.« '»v 5 *v\ *:•£ • .V' vV’£-'' , 'i’"’* '►•''V/'-’ *v 

: ‘‘iW-.i-jti. j- f :.; ' • f••.; ,-fc # ‘ * k» propose to uac this nethod of study, Whichhas been des* 

’'S cribed previously (Felifcan, Saith axd ttonaj and Ttesleff and ttona)* 

S*. ,xof the tibialis anterior sad aolevts tsisclea of the unanesthetised chicken sre i;5;S^r^ 
•*. V-'ftij’.i to be recorded aschonicaUy,. Ccmfcractioa of the auwlea is induced _bycleo-;^:^%^ 
v 14 v'- trical stlnalation of.the appropriate branches of the sciatic nerve* - Drugs 
,?^vW^ administered either intravenously or by retrograde injection into the/^^^y 


y ■% a qr o gr ac . The effects of .the drugs vill be quantitated by dcienainins 
.;•• Vv>> V.effects on-the .f*eq#eaey*response curves of •the ousel**. 


- ■ i-Ci •^i/’ture’snd qualitative effects on nicotine-sensitive ae chanlsn* la vivo* . Such a 
•'•/■.C'’ classification should permit at least tentative identification of those struc-“'. .;£ 
-vi/V- 1, ’.’tural features responsible for tbs qualitative action of the drugs* We hope A^Vv 
V ’t v -’ v f!to study in vitro quantitative differences aaong the drugs and relota thcse v 


: > i * \ < \ 

„ t -1 i. f , ’ 

•iv'j.n:.--;: 


Ufsw 
<v.'s- : 


biological activity of cconpounda vhich act after caebination with cell recep- £ 

*.•' tors (a* nicotine is presuaed to do) must be interpreted in terns of’two fan- 
, y danestal properties of the drug which cay .Independently of each other and 
H-* which are dependent oa ths chemical structure of the drugt (l) Intrinsic bio* ' *< >, 

'^ logical activity, and (2) The affinity of the pfcarmccpboric grouse of the ", 

/ '..drug for the cell receptors* We propose to study the intrinsic activity and -• :,v£C... 

’affinity of nicotine and the ccsqounds to be studied for the nicotine-sensitive •>*■£. - f *; 
’.■‘Joechanisns of the isolated frog rectus ah do ct ln ia ousel** - *y']>t\ r 

4 \f/r. >■: a**!'..,, * .*. 

‘‘C* Our preliminary results indicate that the nicotine-sensitive, jsac^-; 1 - 
i.V'anisa of the frog rectus abdominis bus el# provides'a'©sod model-system oa, 

>- which to study the properties of drugs which act on ganglia and otber^;^^;^^/ 

• f neva roemculBr Junctions*. 3he isolated frog ousel# is eminently suitable fear 
C- precise, quantitative studies under a vide variety of exper laenta l eonditiins»\ 

■ V ’* ’< < ’ •' ** •• V • . '' i>1'\ ; ; .S s'- 

M *'*% ' -V « * a. * - V-r 


r ; .*. 4 K.-*"''d* \ The aolecular species (ionised, unionised) responsible for the' _* A;.^’ 

etirsulstaat-and. blocking effects of the drugs on the frog muscle vill be de- '~,A' I'i'ti 
teredned by observing the effects of alterations of the pH of the jasdiun on ’ j'.w.-'/'-Cr'; 
'the apparent potency of the drugs. * Similar methods have been used to dater- r S 'y 
■r\\ nine the nolcculor species responsible for the actions of barbituratea, alco- -, ■ >f ‘- 

• hols, and local anesthetics. The Intrinsic activity of the optically effec- 
‘ tive aoleeular species vill be determined for .the agents uhich ve _»tudy*; ;'..j- 'i^.\.^.^- 

■' , e* We hope to measure the affinity of the drugs for the.cell recep- 
f': : ‘i tors by determining Nash-out” times of the drugs teem the tissue «4 a *wa- ~j 
y\f -.'sure of affinity* Preliminary studies have shown us. that the Swh^out" ., H&mnm. 
■j':V/curves for syapftthccaiaaiic amines and nicotine follow the' equation for..the 
pseudoaononoleciOar reaction; it eight be predicted that such a" curve. would - 
'; - . . describe *vaah-cut" rates vh«a the rate was determined by the rate of Aie*b*- 
... elation of the drog-ccll caaplcx.' JOur results so far indicate that the 'slopi*';>^^# 


v * ; i -■'(<" 

■:\C- 

’. .^v.; 


■' r deteradning the QIO, that the’-wash-out process is Uidted in rate by 
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6, Budget Plan: 


; ^ • . ■', <- *>, v* * *** /, • /'. * \ :•** ?- j*\V** v V 

...«•• -r : -.%••••..'-v;*: 

- ‘ v >*• ’-i ‘ • -,\.w t 

} •*: •" '<? ••*•••. •: ' •• •?:' ; r *'y4, ACtH^^rV 




Salaries 


. •* . . * 


’' ‘ Expendable Supplies' 5 V * h '' ! ' ; 1 > - f * "» V 7 

‘ f '"* Permanent Equipment f ;A’ / - ’;V‘* v ~ ~ 

\ V-••••':• Overhead U5^ Of tOtftl) r ' ' 

; v ,^‘ .other Hioe*» including travel • • • “ 600 

!\j. - - . ; * *. - ^- 2 —'i-Ki-j 

' Total , ___ 


■-T'- •• •, • . ; 

:-'-v.!vY N -k^‘ 

‘V ,*<■ » , u 
4 ; '•*.*, 

/. r \* E.W.'PeliW '‘'J ; 

RM Pttf Cll f' .. - .. .... ;■ i r 

V- . .Aaalatiflt; ! f , . . '.f.\ .• 

• 7. Anticipated Duration of Work: • *•'•,• v •'-±±T ’* ‘'V-’i ‘L‘" • ! «v : i? ,v v' A 

'.*;'Ttfo yews; the budget plan above applies only to the first year of research*, 

*V .-0......t• ;;>x. ; > c ■. v: , j\' v.O.r yyljyrCji 

..8. Facilities and Staff Available: . 

Facilities and staff 'of the Department of Phainaacology and Expcrix^ntal 
therapeutic a of the Boston University School of Medicine* 2he staff jsaabera 
lare coapetent end^veil equipped to aid the course of this study, expecially 
insofar as special toavlelse of anatcsnic and histological, "biDihenical and '■•;•!;' •-,'■*■ 
phyaical chnrtcal nethods night he required* and insofar- as special techniques 
ndgbrt he required to record th and study cardiovascular phenomena. Ko salaries ' 
are requested for persona vho taij^it aid the work in this vay. - 


v V } 


• f, \V '•-“r; 1 „ .w v* '.* * * /' ;,i /‘ *. " •V-V**' *' : w li 

*• ,*z • , \ ’. * . * .. ' -*.* - i fc . k -< ; * * I’lfx <.*,/«, 

*9. Additional Requirements: * */-*..T* \ ^ ^ r * \/i j‘ r J . 


Bone 




^ .. , . .* t *^*( .’/;***• 5 vV‘ ,t ij 

v,;^ * * * * * i ' . : v**, ,**'v » 

\ . • •» » > ,*«, ,v t f**: - .. \ , 

-' !- v-" • 


.10. Additional Information (Including relation of work to other projects and other sources of supply): .•. ': r .* ' 

'It 1* anticipated that the research will follow the outline described . ; V . 

eS?ov». As the study progreases* nitnor laodlficmtiona of e s pcr l nerttal design. 
and technique cay he necessary; the general plan of the study and ita goals ; . 

will not, of course, be changed* . - • ■ . .. - •'• ,.• '-T- 


,'. f - .' ; ► 3* *" • ( 4'- % . . ■ .x‘ c *>v‘-i, 

5>s** r V 

v4)#anA4rt» ft# ’ ''\ 1 * ^ V “ i * 


.’ Oils research prograa la a direct outgrowth and extension of previous 
Investigations conducted by the applicant* Shese investigations have Included, 
studies of the phsraaeoiosy of the neuronuscular Junction in several species, 
studies of the structure-activity relationships among neuroauaeular blocking .. Q ‘"-‘tf 
agents, and studies of the actions of nicotine and sympethoczlastic asstne*' cn . O < 
isolated intestinal strips* the frog rectus aheoednis muscle* ad or the su- CJ ■' ‘y 
perior cervical ganglion of the eat. • . . , -/’ 

. > vi' , *' 1 > 

' . eT-' 

Application for tmppart of thin vorlt haa not mde to any otiier : * 

, ; • . • . . *. '* w : /> 

. r 11 ‘ * ' * ' ' “ - - r / NTl i 

j , Th^ applicant vill apend about tbret^foirrtha pf bis time on these in- ; ^ 
Vestisatioruj» • " ‘ ' - * : ^'* ^" 


agencies. 



**. ' rJ ‘J. ' r *- \ ' • v ^ Business Officer of the Inititution V v ' 4 

: '-r ‘.'A-;'r<f i *->;o.'--”I 

. . -■ -...:• . ■ < - r?- - <••• v - ■ -r•••.'->;,T-. ; J . 

r ‘ •• . ■ - --- ■ tiV,.. 4 
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Agents, the effects of which are to he studied 1 , are dissolved in 
glucose-free Tyrode's solution and added to the hath in 0.5 ml. quantities 
from a 1 ml. tuberculin syringe, or are dissolved in reservoir fluid and 
admitted to the muscle hath through a side-arm instead of the usual drug- 
free solution. 

The Tyrode's solution used in the experiments has the following compo¬ 
sition in grams/liter: 


Sodium Chloride 

8.0 

Potassium chloride 

0.2 

Calcium chloride dihydPate 

0.2 

Sodium bicarbonate 

1.0' 

Sodium dihydrogen phosphate 

0.05 

Magnesium chloride hexahydrate 

0.1 

Glucose 

1.0 


Concentrations of drugs are expressed in grams per milliliter in 
exponential form. Drugs are prepared as stock solutions in glucose-free 
Tyrode's. solution; stock solutions of acetylcholine (1 mg./ml., or 10“3) 
are acidified to pH 2 with acetic acid. Solutions are prepared for use by 
dilution of stock solutions with glucose-free Tyrode's solution. Fresh 
stock solutions are prepared every three to five days and are refrigerated 
at 5° C• when not in use. 

RESULTS: 

The more than eighty experiments performed were done in groups which 
differed slightly from each other in experimental design. We shall 
summarize the work by describing, the results obtained in each type of 
experiment. Since the rat ileum has hardly been used in biological assays, 
a large number of our experiments were performed in order to characterize 
the biological preparation. 

A. In the first series of eleven experiments, concentrations of acetyl¬ 
choline between 10'"9 and 10-5 were used. The effect of each concentration 
was studied after exposure of the tissue to that concentration for periods 
from 0.25 to 2 minutes. After each exposure the tissue was washed three 
times at one minute intervals with drug-free Tyrode's solution; drug adminis¬ 
trations were repeated at five minute intervals. Then a dose-effect curve 
for acetylcholine was determined, using three to five dose levels for each 
curve, and from five to twelve observations in each curve. Data for two 
such curves were determined similarly in each experiment; between the two 
determinations of the curves,, the muscle was exposed to an acetylcholine 
concentration of 10“^. 

For concentrations of acetylcholine between 10-8 and 10"5, inclusive 
the modal duration' of exposure to produce maximum contraction' of the muscle 
was 1 minute; in all subsequent experiments the tissue was exposed to 
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acetylcholine for 1 minute. For concentrations of acetylcholine between 
10"8 and lO - ^, inclusive, the muscle relaxed completely, so that the tone 
was the same as that before drug administration, after one or two changes 
of bath fluid; in all subsequent experiments the tissue was washed three 
times at one minute intervals after each exposure to acetylcholine. 

It was found that log dose-probit response curves for the system were 
essentially linear. In all the experiments and all subsequent experiments, 
responses of the muscle (measured in millimeters from the kymograph tracing): 
were expressed as a percentage of the maximum response of the muscle observed 
during the course of the experiment. The percentages were converted to 
probits and plotted against the logarithms of the corresponding, acetylcholine 
concentrations; straight lines fitting, the plotted data were fitted by eye. 

The slopes of the two dose-effect curves determined in each experiment 
were computed, as were the median effective acetylcholine concentrations 
(EC50, determined by interpolation). The data were summarized using the non- 
parametric tests of Wilcoxon (Biometric Bull. 1:80, 19^5)' and Jackson and 
Ross (Am. Stat. Assoc. J. £0;hl6, 1955)* 

The mean EC50 for the curves determined before exposure to the high 
concentration of acetylcholine was 7*2 x 10-8 and ranged from 1.7 x 10-8 to 
7 x 10' _ 7; the mean EC50 after exposure to the high concentration of acetyl¬ 
choline was 6.1 x 10'-T and ranged from 5.6 x 10“8 to 5*^ x 10"5. These 
means were statistically different (PCO.Ol). Analysis of the mean change 
in EC5® for the experiments indicated also that a significant (P<0.05) 
decrease in sensitivity of the muscles occurred after exposure to> concentrations 
of acetylcholine of 10”^. Observation of the effects of constant concentrations 
of acetylcholine (10‘-) repeated at intervals throughout the experiment 
indicated that no significant or consistent changes in responsiveness of the 
tissue occurred after exposure to concentrations of acetylcholine of 10“5 or 
less. 


The mean slope of the dose-effect curves before exposure to the high 
concentration of acetylcholine was 0.782 and ranged from 0 . 50 1 to 1.20; the 
mean' slope after exposure to the high acetylcholine concentration was 0.771 
and ranged from 0.h5 to 1.20. The mean slopes were insignificantly different 
at. the O'.l level. Paired comparison also revealed that no significant change 
in slope (P>0.i) occurred after exposure of the tissues to high concentrations 
of acetylcholine. 

The results indicated that, the rat ileum 1 was reasonably sensitive to the 
spasmogenic effects of acetylcholine, and that the results from rat. to rat 
were reasonably consistent. The system seemed appropriate to the development 
of a straight-line assay since even the loss of sensitivity (increased EG50)i 
caused by high concentrations of acetylcholine was not acompanied by loss, 
of responsiveness of the tissue and possible loss of parallelism of dose- 
effect curves involved in an assay. 

B. In a series of four experiments an assay system for acetylcholine was 
designed and tested. Each experiment was composed of from eight, to ten 
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twenty-minute periods. During each period, the tissue was exposed to four 
logarithmically spaced concentrations of acetylcholine (10"7 to 3 x 10"6); in 
random; order; two of the concentrations were designated' as "known," two as 
"unknown;." The data collected during each period were used to; draw two 
two-point log dose-probit effect curves, one for the "known" and one for 
the "unknown"; the EC50's and slopes of the two curves were determined. The 
data were summarized statistically using the methods, described above and by 
using the Spearman rank-difference correlation coefficient. 

When the mean differences between the EC50's for the "known" samples 
(EC50k) and the "unknown" samples (EC5C U ) were determined, it was found 
that in none of the four experiments was there a significant mean difference 
in the EC50''s (?>0.05); similarly, in three of the four experiments there 
was an insignificant mean difference (?>0.05) in the slopes of the dose-effect 
curves for the "known" and "unknown" samples. In any given period the 
two EC50's determined were independent estimates of the same: theoretical 
EC50 1 and the two slopes determined were independent estimates of the same 
theoretical slope. In any given period the acetylcholine content of an 
"unknown" sample could be measured reliably. 

When the EC50k' s or EC50u ' s > respectively, were correlated with the 
time during the experiment, at which they were determined, it was found that 
the correlation coefficient was of positive sign in seven of eight cases, 
but that the magnitude of the coefficient was significantly different from 
zero (F<0.01) in only three of eight cases. A similar analysis of the 
slopes of the dose effect curves showed that slope was negatively correlated 
with time in all eases but that the correlation was significant in only 
two of eight cases.. Although the sensitivity of the preparations tended to 
decrease with time (increase of EC50) arid the reactivity tended to; decrease 
with time (decrease in slope), the changes were usually not significant. 

When, for each experiment, EC50u’ s were correlated with EC50k's, it was 
found that in three of the four cases the degree of correlation was insignifi¬ 
cant (PX).05); similarly the correlation within each experiment between the 
slopes of the dose-effect curves for the "known" and "unknown" samples were 
insignificant (ppO.05) in. three of four cases. During, any experiment, 
although the preparations tended to lose sensitivity and reactivity with 
the passage of time, the changes ini EC50u and. EC5®k var i e< ^ essentially 
independently of each other; the same was true of the slopes of the curves 
determined for the "known" and "unknown" solutions. 

In none of the experiments was there a significant (P equal to or less 
than 0.05) correlation between EC50 u 's and ; their corresponding slopes or 
between EC50k"s and their corresponding slopes. In the' course of an actual 
assay one would not anticipate a bias in estimates of acetylcholine concen¬ 
tration of the solution as a result of changes in slope: of the dose-effect, 
curve, at least when the: degree of change was of the order of magnitude 
observed in these experiments. 

A "4-point assay" of acetylcholine would be a reliable procedure:, 
insignificantly influenced by "aging" of the preparation 1 . Variability in 
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estimated acetylcholine concentration of a solution! of unknown acetylcholine 
concentration was observed to occur randomly and could he minimized by 
replicate testing of the unknown solution. 

C. A total of 32 experiments were performed to' determine the effect 
of nicotine, hexamethonium', and neostigmine on the response of the rat ileum 
to acetylcholine. The experiments varied in design and in the sequences in 
which' the various agents were: administered. Because of the variability in 
design', uniform statistical treatment of the data was not possible, and 
we shall summarize the results of the experiments qualitatively. 

(1) In a series of eight experiments in which' the ileal strip 
was exposed for one minute periods alternately to varied concentrations 

of nicotine or acetylcholine:, it was observed that nicotine in concentrations 
as high as lu _i+ produced contractions of the ileum which were never more 
than 10$ of the maximum contraction obtainable with acetylcholine. Concen¬ 
trations of nicotine between _0~7 and 10~5, inclusive, rarely produced 
contractions, which were more than 2-3$ of the maximum contraction height 
produced with acetylcholine. Concentrations of nicotine as high as 10:"^ 
did not alter the response to' subsequent administrations of acetylcholine; 
concentrations of nicotine of 10"^ decreased remarkably the sensitivity 
(increased the EC50) and reactivity (decreased the slope of the dose-effect 
curve) of the ileal strip tO' subsequent administrations of acetylcholine. 

(2) : In: twenty-two. experiments, dose-effect curves for acetylcholine 
were determined before, during, and after the rat ileal strip had been 
bathed in Tyrode’s solution containing various concentrations of neostigmine: 
(lO-? _ io"5);, nicotine (10" 5 ) and hexamethonium (10“5), or combinations of 
these for periods of from twenty minutes to three hours. Concentrations 

of neostigmine of 10“7 left unchanged or decreased slightly the sensitivity 
of the: preparation of acetylcholine; concentrations of neostigmine of 10-6' 
and 10-5 : almost uniformly decreased the sensitivity to> acetylcholine. When 
the sensitivity to acetylcholine was not altered by neostigmine, it was not 
altered by the subsequent addition of nicotine or hexamethonium to the 
Tyrode ' s solution:. 

D'. A total of seventeen experiments have been performed using our 
assay system to measure acetylcholine release from the isolated guinea pig 
ileum, and to determine the effects' of nicotine, hexamethonium and tetra- 
ethylammonium on this release. 

After a guinea pig; is killed, its entire ileum is removed and washed 
inside and out with magnesium-free: Tyrode's solution. (Except for the 
absence of the magnesium: chloride the Tyrode's solution has the composition 
given above.)' The ileum: is cut into 12-16 pieces of about equal size; a 
random pair of these segments are patted dry, weighed and placed into a 
small beaker containing, 10 ml. of oxygenated magnesium-free Tyrode's 
solution containing neostigmine, 1C-6. six such beakers are prepared. The 
contents of one beaker receives no' further treatment. Two of the beakers 
are placed, in boiling water for 10-20 minutes, and reconstituted to 10 ml. 
volume with oxygenated magnesium-free Tyrode's solution; one of these beakers 
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receives no further treatment; to one is addfed the highest concentration 
of nicotine, hexamethonium, or tetraethylaramoniura to he studied in the 
experiment. To each of two other beakers is added one of two concentrations 
of the agent (nicotine, hexamethonium, or tetraethylammomlum) to be' studied. 

A sixth beaker,, like the first, contains only neostigmine. All of the 
beakers are kept at 37° C. for at least one hour. In the case of' all beakers 
but the first described above, after reconstitution or introduction of the 
nicotine, hexamethonium, or tetraethylammonlum, or introduction of neostigmine 
the incubation of the beaker at 37® is carried out for five minutes; then 
the fluid contents of the beaker are removed, and immediately replaced by 
10 ml. of fluid of identical composition, and incubated for 1 hour. Oxygen 
is bubbled into each beaker during incubation. 

After the one hour incubation period, 6 ml. of fluid are removed,, 
diluted with 3*0'ml., of acetic acid solution of pH 3-^> diluted further with 
Tyrode''s solution containing neostigmine (10~6) and assayed against standard 
concentrations of acetylcholine, using a 4-point parallel-line assay using 
a random' dose order. Equipotenu quantities' of the standard and unknown 
solutions are equvalent to about an EC20 (concentration required to produce 
a contraction height 20$ of the maximum obtainable)'. Using the data, the 
acetylcholine output from the guinea pig : ileal segments are calculated in 
units of micrograms of acetylcholine/gram of tissue wet weight/hour. All 
samples are assayed in duplicate; the two results are averaged. Comparisons 
between the means, are made by means of the "G" test of Jackson and Ross. 

After each sample has been assayed ini duplicate, the rat ileum is 
exposed to atropine (lQO - 10“4), and both standards and the largest volume 
of each sample tested previously are "reassayed." In no case, in which the 
response of the ileum to the standard has been abolished, have unknown 
solutions produced shortening of the ileal strip. 

RESUITS: 

In two preliminary experiments it was observed that the acetylcholine 
output in the presence of neostigmine (l0”6)i and after an incubation of one 
hour, was o.625 and 0.602 micrograms/gram/hour, respectively. Under similar 
conditions, but. in the presence of nicotine (10-5), the acetylcholine outputs 
were 0.502 and 0-232 mcgms/gm/hr., respectively. When after five minutes of 
incubation in the presence of nicotine (10-5): the fluid contents: of the beakers 
was discarded and immediately replaced before incubation for one: hour, the 
acetylcholine outputs fbr the one hour period were O.I 83 and O'.OOO mcgm/gm/ 
hr., respectively. We interpret, these results to mean that immediately after 
administration of nicotine to the ileal strip, rather large amounts of 
acetylcholine may he released, i.e. the "stimulant" phase of nicotine action 
occurs; this acetylcholine accumulates in the incubation medium 1 and,, if not 
removed, can mask the decreased amounts of acetylcholine released during the 
"paralytic" phase of nicotine action. In all subsequent experiments the 
effects of nicotine, hexamethonium, and tetraethylammonlum on acetylcholine 
output were measured during the one hour period following the preliminary 
five minute incubation period. 
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In order to determine whether administration of neostigmine might 
have early effects on acetylcholine output, as might be anticipated from 
the work of Riker, et al . (J. Pharmacol. 121:280, 1957) we measured acetyl¬ 
choline output from strips incubated for one hour in the presence of neostigmine 
alone and from strips, similarly treated with neostigmine, but incubated for 
one hour only after a preliminary five-minute incubation period. The data 
are given in the first two columns of the table. Analysis of these data 
indicate that the mean difference ini mean acetylcholine output under the two 
conditions was insignificantly different fiom zero' (P> 0 . 05 ), i.e. neosti gmi ne 
had no significant effect on acetylcholine during the first five minutes of 
incubation. 


The results of the experiments are given in the table. 

It can be seen that in the experiments using nicotine, the mean acetyl¬ 
choline release in unboiled tissue treated with only neostigmine was 0.492 mgm/ 
gm/hr. Solutions which had contained guinea pig tissue heated in a boiling, 
water bath caused no contraction of the rat ileum. Such solutions still 
produced no 1 response in the rat ileum even when they contained nicotine (10“5). 
Nicotine (10"5) completely prevented acetylcholine release in all five experi¬ 
ments. Nicotine (I0 -D ) completely prevented acetylcholine release in three 
experiments, and increasing the amount released in two. Since in these tw’o 
experiments high concentrations of nicotine abolished acetylcholine release, 
we interpret, the data as indicating, that in these two strips nicotine (10“°) 
was a "stimulating" rather than a "paralyzing" or "blocking," concentration. 

All of the decreases in acetylcholine: output produced by nicotine, but neither 
of the increases, were significant at the 0.05 level of significance. 


In the experiments with tetraethylammonium, the mean acetylcholine 
release in unboiled tissue was 0.499 : mcgm/gm/hr. Slight amounts of acetyl¬ 
choline were present in boiled tissue in two experiments. In every experiment 
tetraethylammonium Ion (l0 _o to 10“^', inclusive) increased the amount of 
acetylcholine' present in the incubation fluid, occasionally by several hundred 
per cent, but the increase was significant (p< 0 . 05 ) in only three of ten cases. 
There is nO' clear relationship between: tetraethylammonium concentration and 
amount or increase In: acetylcholine concentration. 


The mean: acetylcholine release in' experiments with hexamethonium was. 
found to be 2'.12.6 mcgm/gm/hr. for the unboiled tissue. The incubation fluid 
for boiled tissue was. found to contain no acetylcholine; in one of three 
instances fluid for boiled tissue with added hexamethonium' (10“ 4! ) was found 
to contain acetylcholine. In all three experiments with hexamethonium 
('10“° to 10”^' inclusive) the inclusion' of hexamethonium in the incubation 
fluid resulted in a decreased measurable amount of acetylcholine, but the 
difference was significant (FVO.Q?) In only one of six cases.. In two of three 
experiments there was less acetylcholine assayed In the incubation fluid 
containing the higher concentration of hexamethonium. 


When the effectiveness of standard concentrations of acetylcholine were 
correlated with' the time during each assay at which the respective concentra¬ 
tions were'administered, it was found, in the case of experiments with nicotine 
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and hexamethoniumi, that there was, in general, a gradual hut statistically 
insignificant (FX)•1) loss in sensitivity of the rat ileum preparation, i.e. 
decreased response to a standard concentration of acetylcholine. In experi¬ 
ments with tetraethylammonium, however, there was a progressive and significant 
(P<D.05): increase in effectiveness of standard concentrations of acetyl¬ 
choline during the time course of the assays. 

DISCUSSION: 

We have previously put forward: the hypothesis that impaired ganglionic 
transmission produced in the cat by administration of nicotine or tetraethyl¬ 
ammonium is the result only of a decrease in acetylcholine release fromi 
pre-synaptic nerve terminals produced by the agents. On the other hand, 
our previous data were consistent with the hypothesis that hexamethonium 
impaired ganglionic transmission by preventing, access of acetylcholine 
(released in normal amounts) 1 to post-synaptic cell receptors. 

The results reported above, obtained from experiments with nicotine, 
are consistent with our hypothesis: The amount of acetylcholine determined 
to: be present in medium: in' which guinea pig ileal segments had been incubated 
was found to be decreased by nicotine. This was particularly true when care 
was taken to eliminate from the Incubation fluid the acetylcholine released 
during the early "stimulant" 1 phase of nicotine's action. 

The results obtained with tetraethylammonium in these experiments are 
difficult to interpret, because the tetraethylammonium ion is known to have 
a number of actions which, exerted independently, but simultaneously, could 
yield the results we have observed. Under our conditions of incubation, and 
in the absence of detailed knowledge of processes in the guinea pig ileal 
wall, it is impossible to 1 decipher the meaning of our results. 

Tetraethylammonium Ion, for example, has been: shown to facilitate' 
benzoylcholine hydrolysis by serum cholinesterase (Erdos, E., et-al. Science 
128' : 92 , 1958 )'; such an effect in our preparation would tend to~deerease the 
amount of acetylcholine present In the incubation fluid. Kensler and Eisner, 
however, have shown' that In: the presence of low acetylcholine concentrations,; 
tetraethylammonium decreases specific cholinesterase activity, but increases 
activity in the presence of high acetylcholine concentrations (j. Pharmacol. 
102:196, 1951)• This effect of tetraethylammonium w T as not observed by 
Kensler and Eisner when serum cholinesterase was used. Since we have no 
quantitative information on 1 the kinds, concentrations, and kinetics of cholin¬ 
esterases in the guinea pig ileum:, ; little Information of substrate concen¬ 
tration at the esteratic sites, and no information' on the interaction of 
tetraethylammonium and neostigmine In the system:, our results cannot easily 
be interpreted in terms of the effect of tetraethylammonium on the stability 
of acetylcholine after its release from nerve terminals. Tetraethylammonium: 
might have other actions in the preparation which could account for our 
results. Stovner (Acta Pharmacol, et Toxicol. 15_:55, 1958) and Koketsu 
(Ami. J. Physiol. 193 :213, 1958)' have both presented evidence that tetra¬ 
ethylammonium can cause acetylcholine release at the skeletal neuromuscular 
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junction, and Cowan, et al. (J. Physiol. 91:101, 1937) have shown that 
tetraethylammonium can' increase the spontaneous firing of at least isolated 
neurons. Such mechanisms as these could account for the results we have 
observed, could it he shown that the mechanisms were operative in the 
guinea pig ileum. 

Paton and Zaimis (Brit. J. Pharmacol. 6:155, 1951) have reported that 
hexamethonium did not decrease acetylcholine output from the cat superior 
cervical ganglion at the time transmission was impaired by hexamethonium. 
However, Kensler and Eisner (ibid.) have reported that like tetraethyl- 
ammonium, hexamethonium can increase or decrease specific cholinesterase 
activity, depending on acetylcholine concentration. We lack sufficient 
quantitative information to determine whether the phenomenon observed by 
Kensler and Eisner could account for our observation that less, acetylcholine 
was present in incubation medium which contained hexamethonium than in 
medium which did not. 

It should be pointed out that our assay procedure measures the acetyl¬ 
choline content of incubation fluid; we can only infer that, in the ease of 
nicotine, for example, total absence of acetylcholine in medium which 
contained low concentrations of nicotine is more likely to indicate impaired 
release of acetylcholine than only facilitations of its hydrolysis. Although 
the guinea pig ileum has proven to be a useful "acetylcholine generator" 
in the development of our assay procedure, it is not the present purpose of 
our work to study in detail the effects, of agents on the guinea pig. ileum, 
which contains several systems for release and degradation of acetylcholine. 
Hence, future work will follow two lines of endeavor: 

(1) 1 Assay of acetylcholine output from the cat superior-cervical 
ganglion. Our hypotheses of the mechanism by which nicotine, tetraethyl- 
ammonium and hexamethonium impaired ganglionic transmission were derived 
from experiments using, the relatively simple ganglionic transmission system. 
We snail use our assay procedure to measure acetylcholine content of the • 
venous effluent from ganglia in which cholinesterase has been inactivated, 
during periods of normal transmission and when transmission has. been impaired 
by the administration of nicotine, tetraethylammonium, and hexamethonium. 

(2) She results obtained with tetraethylammonium and hexamethonium, 
particularly the: change in sensitivity of the assay preparation' after 
repeated exposure to tetraethylammonium, suggests that further investigations 
be made to determine the dependency of our results on the concentrations of 
tetraethylammonium and hexamethonium and the degree to which various concen¬ 
trations of the agents Influence the responsiveness of the assay strip. 
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Effects of Nicotine, Tetraethylammonium and Hexamethonium on Apparent Acetylcholine 
Output (in mcgms/gm/hr) from Isolated Guinea Pig Ileal Segments 


Conditions of Incubation* 


Experiment 

Drug 

Unboiled. 
Tissue + 

Unboiled 

Tissue 

Boiled 

Tissue 

Boiled Tissue 
Plus Drug 

l 

Drug 10~3 

fnboiled Ti 
Drug 10-4 

ssue Plus D 
Drug 10~5 

rug 

Drug 10“8 

69 

70 

71 

72 

73 

Nicotine 

0.327 

1.477 

0.437 

1.165 

2 .026 

0.346 

0.494 

0.695 

0.432 

O.495 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

“ 

- 

0.0 * 

0.0 * 

0.0 * 

0.0 * 

0.0 * 

0.401 

0.0 * 
0.0 * 

0-557 . 
0.0 * 


Mean 

O.887 

0.492 

0.0 

0.0 



0.0 

0.194 

77 

78 

79 

80 

81 

Tetra¬ 

ethyl 

ammonium 

1.105 

0.554 

0.207 

2.062 

1 0.864 

0.342 

O.458 

0.257 

0.710 

O.726 

0.0 

0.0 

0.018 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.747 

I.589* 

0.612 

O.792* 

0.657 

1.063 

0.575 

0.844^ 

0.268 

0.887 

1.261 


Mean 

0.958 

0.499 

0.003 

0.149 

1.589 

0.881 

0.643 

1.261 

1 

1 ! 

jC\J 00-3- 
ft) Q0 GO' 

1 

Hexa¬ 

methonium 

“07740. 

1.138 

0.890 

3.06l 

0.715 

2.583 

0.0 

0.0 

0.0 

0.0 

0.314 

0.6 

O.915 

0.0* 

1.207 

1.055 

0.610 

0.614 


Mean 

0.923 

2.126 

0.0 

0.105 

- 

0.915 

0.604 

0.833 

0.6l 4 


* All incubations were performed in the presence of neostigmine, 10“^. 


+ Incubations performed for one hour; for other columns, incubations performed for one hour after 
preliminary five minute incubation (see text). 

t Difference from corresponding control value significant at 0.05 level of significance. 
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4. Project or Subject: Chemical Studies of Tobacco, Tobacco Additives, and CigaretteiSmoke - 

*' •: .-V. >' '.'f. . ' '■ l.J..' • ■- 

a. Isolation and identification of products of controlled cordbustion of tobacco and 

ligarette tobaccos containing the 'usual additives! '■ m"-'" Tv!Y^ 


. of tobacco and of cigarette 


b. 'Acting as a central source of •supply, for medical investigators, of compounds ' 
identified in cigarette smoke;- preparation by. isolation or synthesis. , .• A 


5: Detailed Plan of Procedure (UierTeveqe-'SKftt if additional space is needed)-. ^ ^ -.7-,;,^ •'" \ V ' - '.*■'* ’!?: 1 hi'- 

• Smoking is. a ^cntroiles/combustipnr that initiates a. variety- of., chemical re- V 
‘a ct ions' covering : ;the eV c r etf sTxange- from mo- reaction-, ;■ a si shewn by the-survival of un- [%{*<: 
changed nicotine, to complete destruction,;as '.shown* by the'presence of. esrhoni monoxide 
and carbon dioxide in the main .smoke stream. ' It;is a process that simultaneously in-i-by 
; cluaes such unit, operations as evaporation, sublimation,, distillation, steam distil- 'y’iA; 
•lation, and pyrolytic cracking.’ ..y A-pi A y! if .‘ • -v -. >r-. >'• '-'A;'-lY'lyV 

.i,';. "' Because this 'process' is complex and because the’.modern cigarette Has .become 
comolicatea by the incorporation of additives (casing materials,'numectants, etc.),. pvl 
it-is 6u.gggst.ee that representative tobacco samples wrapped . in. p ure alpha; cellulose '■ "' 
be studied! first, to obtain a basic set of value's with which the values ebrained,.by 
the stydy of more complex formulations may be compared. ‘ v . •••" d '-Ain 

'> . ' . ■ This approach to the problem is .dependant upon the: machine’used to perform; A;./,...-'- 
the necessary controlled, smoking operation 'to-collect representative samples for v . p 
analysis. Evans Research. and Development Corporation has a< machine- that will sniok ' 
.several cigarettes simultaneously undbr controlled arid’reproducible conditions'. yrr<l 
Moreover,, .-the performance .of .the machine is-recorded continuously.' It is pro- (; a? yf'/i'-' Vf; • 
posed to* construct a large'machine. based on the -prinbipies and design of. the present 
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1.5 continued - V.,, ' : i . * * :• . *" y ,•• > ; ■'-■■ ." ,v- V ■•• - 

*•» i'' ■ * * : ■' v ; : 1 1 * * , ; ti 

The separation of cigarette tobacco smoke into its condensible and non- 
condensible fractions and the separation of the condensible fraction into its acid, 
'basic, and neutral fractions would j be the: first step to be undertaken. The in- 
iibkfUHixxas^aaxsxxxKgxyx dividbal components of these fractions then: would be 
separated' and identified by, chemical tas and' physical methods such as. spectro- 
photometry, colorimetry, chromatography, molecular distillation, distribution 
between immiscible solvents, derivatlzation, etc. ^ * 

, In addition! to the anaiyticai^orlc on tobacco, smoke, and smoke from: 

cigarettes containing known additives, research: would also be directed toward the 
^isolation and identification; of: the: components of the tobacco itself. Examination: 
of. the data from both studies should give a clue to the chemical and physical 
phenomena involved in cigarette smoking. (; 
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( The analytical studies could be supplemented by a programs involving, the 
preparation of the known components of tobacco smoke either by. isolation or synthesis 
1 The availability of these pure materials would be helpful in. working out suitable 
quantitative analytical procedures. They, might also be useful in other laboratories 
'-that are studying tissue changes undfer various conditions. 
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7. Anticipated Duration of Work/The budget indicated above is ;for one .year’. qkltk jls ' anitidioci1^edl5*^Hf: 
that a total of three years will be required. : An annuarbudget•'review:isbsugg 

: in order to provide for changes in accordance ’with hew dstfitip developments.; ;b 

8. Facilities and'Staff Available-. V-br ‘ih\^ i‘Y^/YqYy-V’ 

Consultants Dr. Gilbert Stork,, Columbia' University *” ;' : ‘;vV;' 5 y y- *.r Yy k 7 *Yk>' 

Regular Staff: Specialists from among a staff of >40'^ chemists "will be selected: and • ykl41 
assigned to those portions of the invesfigatibhutor which they are 4iighly trained.- 
These chemists will be made availaole to .the research ^rograrm in. accordance with the " V 
requirements as determined: by H>r. yr ank D. Picket, the principal investigator. / : yy b T i V 
facilities.;, / Aell equipped: chemical and pnysical laboratories, including machine shop m 
and. otner supplemental services, with 17, 5Op -square feet in hew York City, and. 5,000 : 
square: feet in Yonkers, hew York. * ’ . “ .. ; '-.;r' i. ' ' J 


9. Additional! Requirement: 


•Art 


•fur 

ll 


- ° m 

The principal addition to present, facilities will be the construction, in v 
the Evans Research and Development Corocration machine-shop,' ofa' larger"modelV'U^§C*iiv 
of the ciparette srioking. machine new, in use. . ^ , - * •' - V 

; “-k7.:y:k r y 3u-- 

: . ■ •- u.v‘1 -m-r,!• u: 

. ... ■ v . 

10. Additional Information (Including relation of work to other projects and other sources of supply).- . • •• . , ■■■ 

C^-sr a perico o* years t.-ie raocratcries cf Evans Research and; Developrr.ent •■ ■■. 
^Corporation have been engaged in several projects concerned .with' evaluating 'filters •. P 
bcxii. for cigarette holders and for cigarette tip$_. They Have also been actively en^- 

geged in non-conventional chemical analysis;,, the. separation and ! .identif ication' of • v y‘ 

.trace components, from* such diverse material as. pepper,, maple syruo, dehydrated ‘foods, "U. 

. hair, prophyrins, .natural gums and xsxn resins, contaminated air,:'alcoholic beverages, 

paper and fooos. In the pharmaceutical field:, proj,ect's..dealingr'with antibiotics, ^ 1: i^Vip 
radio^ opaque materials,, hormones, carcinogenic hydrocarbons, .enzymes, vesicants, • r ; 11.‘v ;.H 
•.and diuretics have: beer, successfully carried'’cut. Its staff, has had * many' year's 'TV 
experience in suen rields and is fainiliarwith the techniques which'faci 1 itats i . j'' ' 
such work.--:- ' y \ ' w. - / k-, y. 


» yV'*;' 




■■irm 


■ ■ f . b : ■ such work. 


Tft f success: obtained with nonconventionall chemical analysis might be'of ■- 
/immediate interest to the Tobacco Industry Research- Committee., The: term,; ww-bUw/. ' 
.nonccnyentionul ehomicol analysis is used here to distinguish it from orginary routine 
an&lytical procedures. This, kind of analysis should oe useful in studying: the ' - 

: cnemiicai comoosi uioni of tobacco and accompanying products. 7 • • . .. - ■ • ’ ■ 


f 




vY." c k..'7,b Y 

‘ -V .. ‘‘ ' Signf 


V Eric J. Hewitt 





10 continued - 


The investigation; of black pepper, undertaken by Evans Research and' 
Development Corporation as. s research project for the Office .of the Quarterr, : 
master General of the United States. Army, can be cited as an'example of them 
successful use of nonconventional analysis. Natural pepper was analyzed 
qualitatively and seni-quantitatively. Domestic materials containing the C 
components of natural pH pepper were then formulated: in such a way as to du-y 
plicate the odor and : flavor of natural pepper. A. synthetic bit principle and 
substitute oleorasin. (as a fixative)/were added to. this formulation. The h- 
result was a highly satisfactory "synthetic" pepper which is now being field 1 : 
tested 1 by the /army. ... 

% . ' * i - . 

'/.Evans Research and Development Corporation is: 'well, qualified to study 
the combustion phases of the digarette problem because of their extensive■ 
experience with solid fuels and! exolosives. 
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R: REDACTED MATERIAL 


Committee: 
Little Chin, 
Reimann 
Lyncn 


TOBACCO' INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York IT, M'. Y, 


i/252 


Application for Research Grant 

« - Date: September 1, 1959 


1. Name of Investigator: Otakar JL Polllak, M.D., Ph.D. 


2. Title: 


Executive Director 


3 . Institution 
& Address: 


Dover Medical Research Center, Inc,, 
9 Kings Highway, Dover, Delaware 


h. Project or Subject: Effect of tobacco derivatives on arterial and 

myocardial tissue cultures. 


5. Detailed Plan of Procedure: 

To this date, but a single publication on human aortic and myocardial 
tissue cultures is available and but a single publication on cholesterol 
uptake by human aortic cultures - No references were found by us concern¬ 
ing tissue cultures of healthy or diseased heart or blood vessels of other 
species. No mention of tobacco derivatives with reference to cardiovas¬ 
cular tissue cultures was found by us in the literature. 

Presently, we are engaged in culturing normal and diseased cardio¬ 
vascular tissues from rabbits. These studies are to be expanded to tissues 
from- other species, including human material obtained surgically. 

We propose to study the influence of available tobacco derivatives -- 
in varying dose and in combinations — upon the speed, quantity, and qual¬ 
ity of cellular growth in cardiovascular tissue cultures. Continuation of 
the project trying to counteract adverse effects may be warranted. Ob¬ 
viously, tnis has to await results of the proposed study. 

Cultures are to be observed under the microscope and phase microscope 
and the growth to be recorded by photography. Warburg cell metabolism 
studies are to« be used supplementary to microscopic methods. 

6. Budget Plan: Salaries - Ph.D. 

Expendable Supplies - Media, glassware 
Permanent Equipment - 0 
Overhead - 10$ 

Other - Films, processing 

Total 


REDACTED 

2 ,koo.~ 

o.~ 

960 .-- 

600 .— 


REDACTED 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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- 2 - 


* Anticipated Duration of Work: 1 year (Continuation to depend upon results 

of first project * See last paragraph 
under 5 > above.) 

8*. Facilities and Staff Available: The Dover Medical Research Center, Inc., 

is equipped for tissue cultures (incuba¬ 
tors, centrifuges, homogenlzer, water baths, microscope, phase microscope, 
microphotography, etc.)', for study of cell metabolism (Warburg), for bio¬ 
chemistry, electrophoresis, chromatography, etc., (Spectrophotometer, 
pH meter, balances, chromatograph, electrophoresis, etc.) 

0. J. Poliak, M.D., Ph.D. (author of over 130 publications -- half of 
which deal with atherosclerosis and related problems; pathologist) -- to 
direct all projects. 

Hassan Rouhandeh, Fn.D-. - engaged in tissue cultures and cell metab¬ 
olism (started on June 1, 1959)'* 

Tatsuo Kokubu, M.D., Fh.D. - engaged in tissue cultures in Osaka, 

Jiapan, (to start as Exchange-Visitor, January 1, i960). 

Araceli F. de Engel, Ph.D. - engaged 1 in electrophoresis, chromato¬ 
graphy, biochemistry of blood and blood vessel extracts (started June 1, 

1959). 

Donald L- Howie, M.D., (Associate Pathologist to Dr. Poliak;) - to 
start own project on January 1, i960. 

9* Additional Requirements: Will need aid in obtaining full line of tobacco 

derivatives. 

10'. Additional Information: The Dover Medical Research Center, Inc., is a non¬ 
profit organization incorporated in the State of 
Delaware, exempt from- taxation and eligible to accept tax-free grants by 
the Department of Internal Revenue, approved for student-exchange visitors 
by the State Department. 

At present, the CENTER is operating under research grants from the 
National Heart Institute (N.I.H.), the Delaware Heart Association, and a 
Pharmaceutic Firm. Applications for additional grants In aid of research 
have been made to the American Heart Association, Life Insurance Research 
Fund, and the National Vitamin Foundation. -- None of the current grants 
or of the applications are for the project proposed to the Tobacco Industry 
Research Committee. 

Additional information will be forwarded upon request. Project site 
visitation or interview would be welcome. 

Signature_0. J. Poliak_ 


Director of Project - 0. J. POLLAK, M.D., Ph.D. 


Thomas J. Deacon 


Business Officer of the Institution- Thomas Deacon 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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R: REDACTED MATERIAL 


CURRICULA VITAE OF RESEARCH STAFF OF DOVER MEDICAL RESEARCH CENTER, INC. 


A. 


Otakar J. Poliak, Principal investigator: 
Masaryk University, School of Medicine 
Ph.D. 6-10-1934 (Chem. )• •• 


, Brno, 1924-1930; M.D. 1-15-1930 

REDACTED 


REDACTED 


Hospitals; St. Anna County Hosp., Brno, 1939-38 > Taunton State Hosp., 

Taunton, Mass., 1940-44; Wilmington Gen.jffosp.', Wilmington Del., 1945-48; 
Quincy City Hosp., Quincy, Mass., 1948-51; Kent Gen. Hosp., Dover, Del., 
Milford Mem-. Hosp., Milford,.Del., Beebe Hosp., Lewes, Del., 1952-on; 
Consultant, U.S. Air Base Hosp., Dover, Del., Welfare Home & Hosp. for Aged, 
Smyrna., Del., Hosp. for Mentally Retarded, Stockley, Del, 1952-on or 58 -on. - 
Pathologist. 

Academic: Ass*t. Prof. Path., Masaryk Univ., Brno, 1931-38; Research Assoc. 
Dept. Legal Med., Harvard Med. Scnool, Boston, Mass., 1939-40; Special 
Lecturer, Pathology, Womans’ Med. Coll., Philadelphia, Pa., 1944-48; Ass*t. 
Prof. Pathology, Hahnemann Med. College, Philadelphia, Pa., 1954-on, Exec. 
Director, Dover Medical Research Center, Inc., 1959 &*id on* 

137 publications including a book, excl. panels, etc. 


B. 


Eassan Rouhandeh, Collaborating investigator; 

Kansas State University, Mannattan, Kansas, 1951-1959; B.S. 1955* 
M.S. 1957, Ph.D., 1959. 


REDACTED 

Graduate Research Assistant, 
Manhattan, Kansas, 1956-59; 


Dept. Bacteriology, Kansas State University. 
Research Associate, Dover Med. Research Center, 


Dover, Dei., 1959-on. 
4: publications. 


C. Tatsuo Kokubu, Collaborating investigator; 

Osaka University, Medical School, Osaka, Japan, 1945-51; M.D., 1951* 

Osaka University, School of Philosophy, Osaka, Japan, 1953-58; Ph.D., 1958. 
Osaka University Hospital, Osaka, Japan; interne 195^4 resident, 1952-1958; 
Assistant in Internal Medicine (Prof. I. Donomae)', 1958-59; Research Assoc., 
Dover Medical Research Center, Dover, Del., 1960 -on. 

13 publications 

D. Araceli Magdh Fo^tea DeEngel, Collaborating investigator; 

University of Litoral, Rosario, 1943-47; B.S. in Pharmacognosy, 1947; 

1947-49, 3.S. In Biochemistry, 1949; 1950-5^, Ph.D., in Pharmacology 
and Bioc hemistry, 1954. 

Associacion Bioqumica Argentina, 1947.; Associacion Quimica Argentina, 1947, 
Scciecad Biophysica Argentina, 1947 . 

Ass't. Prof, of Applied Physics, 1944-45; of Pharmacognosy, 1947-49; of 
Biocherrujstry, 19^9-50> University of Litoral, Faculty of Medical Science, 
Rosario; le clinical Ass*t. Brora to logical Institute, Province of Santa Fe, 

19^9-56; Ueclinical Director, Laboratory Mirxer, Buenos Aires, 1957-59; 
Research Associate, Dover Medical Research Center, Inc., 1959 on * 

7 publications and translation of book. 

E. Donald L. Howie, M.D. 

Washington University School of Medicine, 1942-46; M.D., June 1946. 

REDACTED 

Colorado State Hosp., Pueblo, Col., 1950-5^; Kern Gen. Hosp., 
Bakersfield, Calif., 1951-52 & 1954-56; Navy, 1952-5^; Fairfield State Hosp., 
Newtown, Conn., 1956-59; Dir. of Labs., Milford Mem. Hosp., Milford, Del. 
Beebe Hosp., Lewes, Del., Kent Gen. Hosp., Dover, Del., Oct. 1959-° n ; 

A c ^of‘, Pothn’l non mibl *f rn-H nn° 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 


1003541735 



Bioassay, carcinogenesis and tissue culture 


#252R-1 


Committee: 

Dr. Little, Chairman 
Dr. Reimann 
Dr. Lynch 


TOBACCO' INDUSTRY RESEARCH COMMITTEE 



150 East Forty-second Street New York, N.Y. 


Application for Research Grant. 


November 10> i960 


1 . 

2 . 

3- 

k. 

5 . 


Name of Investigator: 

Title: 

Institution 
8a Address: 

Project or Subject: 


Otakar J. Poliak, M.D., Ph.D. 

Executive Director 

Dover Medical Research Center, Inc. 

9' Kings Highway 
Dover, Delaware 

Effect of Tobacco Derivatives on Arterial and 
Myocardial Tissue Cultures. 


Detailed Plan of Procedure: 


The plan of procedure as outlined in the original application need not. 
be changed. As evident from the attached progress report for the first six months 
of the current study actual experimentation with nicotin had to be delayed pending 
the establishing, of base lines, i.e., the finding of optimal working conditions 
for rabbit, tissue. Similarly, work with human tissues has. to be posponed until 
the establishing of ground rules based on results of study of rabbit tissues. 


6. Budget Plan: 


7. Anticipated Duration' of Work 


Salaries $' J. 600.00 

Expendable Supplies 2,AGO.CO 

Permanent Equipment - 

Overhead () 1,000'.00 

Other 600.00 

Total $11,600.00 


At least, a second year (April 1, 1961 - March 31, 1962)1. Results 
may warrant further extension. 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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8. Facilities and Staff Available: 


The Dover Medical Research Center, Inc., is equipped for tissue cultures 
(incubators, centrifuges, homogenizer, water baths, microscope, phase microscope,' ■ ‘C 
microphotography, eta), for study of cell metabolism (Warburg);, for biochemistry, 
electrophoresis, chromatography, etc., (Spectrophotometer, pH meter, balances, 
chromatograph, electrophoresis,, etc.):. ■. 

‘ • ' ; - • •• 

0. J. Poliak, M.D., Ph.D. (author of over 130 publications—half of which 
deals with atherosclerosis and related problems; pathologist) — to' direct ni 1 
projects. . - 


'i “r: 

■ afli 


* r ' B »'■ *'V 

Tatsuo"Kokubu, M.D.Ph.D. - engaged in tissue cultures in Osaka, Japan,’" yjjt. 
and has been working here since February 1, i960. " • v; 4 *"** 

Araceli F. Engel, Ph.D. - engaged in electrophoresis, chromatography, 
biochemistry of blood and blood vessel extracts (started June 1, 1959). Also, 
does. Warburg studies. .. . _ ..fky' 


Reizo Koide:, M.D., of Osaka, author of several papers on atherosclerosis, '4 
will take the place of Dr. Kokubu but will arrive for a training period of three , Y v<4'; 
months, before Dr. Kokubu 1 s tenure expires. ......... 


9« Additional Requirements: 
None 

10. Additional Information: 




<••• s« •. 


The Dover Medical Research Center, Inc., is a non-profit organization' vI^ 
incorporated in the State of Delaware, exempt from taxation and eligible to accept' V 
tax-free grants by the Department of Internal Revenue, approved for student- 
exchange visiters by the State Department. 








! • ■ 

At present, the CENTER is operating under research grants from the " :; v<£ J l£ * 

National Heart Institute (N.H.I.), the Delaware Heart Association, and a pharma- 
ceutic firm, in addition to the grant from, the Tobacco Industry Research Committee T'.'" 


/s/ 

h/ 


0. J. Pollalc, M.D., Ph.D:, 
Director of Project 


Thomas J. Deacon 


Business Officer 
Institute 


of 


the . .. 

■■V-. - aj.« A 


O 
O 
CJ 
CA 
■\S>: 








- 


o 


■Of-'.- 


TIRC Grant #252 

0. J. Poliak, M.D., Ph.D. 


DOVER MEDICAL RESEARCH CENTER, 
Office: 9 Kings Highway, E. 
Dover, Delaware 






Progress Report #r 
April i 960 —September i 960 


v*. X;: 


1 • 


October 3, i 960 
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Robert C. Hockett 
Assoc. Scientific Director 
TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East 42nd Street 
New York 1?, N.Y. 

Dear Mr. Hockett: 


>'-533?U 

: ■ >- 

.. V ‘•vy'^jt 

■ 

■ '> ' 

1 ' ' y- 

yyyy® 


Time is surely flying and six months have passed since the project y 
under the grant of the Tobacco Industry Research Committee was activated* 

Enclosed find a brief report which will bring you up to date. It 
seems that the beginning is the hardest and it is surely hoped that in the 
future progress will be speedier. I personally feel that our observations 
are very interesting and certainly warrant continuation. They also will 
warrant expansion utilizing material from other species...especially human 
material. Projecting into the future I would say that it would take us ,V:>. 
another six months to study blood vessels and heart muscle of rabbits. .., v : 

Many changes had to be made in the course of studies. The amount of cells . 
does not lend itself to metabolic studies and, therefore, we have started y'. 
to utilize homogenates of vascular tissue for Warburg studies. This work y : ' 
has, unfortunately, not yet progressed very far. We are still trying to 
get the base lines; that is, differences between the oxygen consumption 1 of 
tissue from normal rabbits, rabbits with induced blood chemical changes 
but without visible vascular changes and, finally, tissues from rabbits V * 
with hypercholesteremia and hyperlipemia and, also, aortic atherosclerosis. 

Only after we get the base lines can we start adding nicotine in varying • 
concentrations to these 3 types of material. y - 

Certainly, the studies should not be confined to nicotine but will have 
to embrace other ingredients of tobacco as well as tobacco smoke. With' this 
in mind, I would somehow like to imply thet another application for continued \ 
support of these studies will be forthcoming. Naturally, we don't want to S"** 
let the grant expire before we apply for continuation and I am awaiting your ^ 




y# 
is®* 
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Effect of Tobacco Derivatives on Arterial and Myocardial 

Tissue Cultures 


Considerable time had been spent establishing, "controls", i.e.; cultures 
of material of' healthy rabbits and from rabbits rendered hypercholesteremic. At 
first, spindile cells of fibroblastic character were cultured, only. It became 
necessary to find optimum conditions for growth. (A report on these studies has 
been submitted for publication.): Modifications of technics, led to- successful 
cultures of intimal endothelium cells from normal aortae and from experimental 
intimal plaques. (A report on these: studies is being prepared for publication.) 

Nicotin has been added tc culture medium in three concentrations, 1;40, 
000, 1:10^,000' and 1;2, 500 : . The amount of' nicotin solution added to medium was 
0.04 ml. per 100'ml. The two weaker solutions (1:40,000 and 1:10,000)- had no 
effect on the number of positive cultures. In all three concentrations nicotin 
delayed the cell growth. In cultures from: healthy aortic tissues, the number of 
cells was reduced by almost one-half in medium with dilute nicotin solutions 
(l:40,000'and 1:10,000) and by two'-thirds in concentrate solution ( 1 : 2 , 300 ). 

Cells from' atheromatous plaques were: more sensitive; the number of cells was 
reduced by about one-third in medium with 1:40,000- nicotin solution,, by almost 
one-half with 1:10,000 solution and by about 90 per cent in medium with 1 : 2 , 500 - 
solution of nicotin, at a given date. Morphologic changes of fibroblasts were 
seen in medium with' 1:2,500: solution but not with more diluted nicotin. Endo¬ 
thelium cells were more sensitive: they became severly vacuolized where nicotin 
solutions of 1:2,500 or 1:10,000 had been added to the media. Degranulation of 
the cells and nuclear pyknosis occurred even where 1;40,000 nicotin solution had 
been added. Phagocytic ability of cells ms also affected. The life span of 
endothelium cells vas considerably shortened by addition of 1 : 2,500 nicotin 
solution to: the medium. 

The number of animals studied is, as yet, small. The: studies have to 
be expanded to add validity to our observations. Studies of myocardial cells are 
not. conclusive, so far. 


Amino acid assays of culture: medium before planting and after cell 
growth have been started. The number of assays is too small to allow evaluation, 
hack of "pure:" cultures of' endothelium cells presents a problem. 

Until new, nicotin has been added to medium before planting. Addition 
of nicotin solutions to positive cell cultures, will be started, shortly. 

Since- the total number of cells grown is hardly sufficient for Warburg, 
studies and since it ts hardly possible: to obtain pure lines of endothelium cells 
it will be necessary to modify part of’ the research project. We plan to prepare 
homogenates from aorta and myocardium: of healthy and of hypercholesteremic rab¬ 
bits, subject, these to metabolic studies and then investigate the: influence of 
nicotin additives. 


1003541739 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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. .. TOBACCO INDUSTRY RESEARCH COMMITTEE 

150 EAST FORTY SECOND STREET 1 NEW YORK IT, N. Y. 

. ' Application' For Research Grant 

RENEWAL 


. #134 B R2 

Activated u/21/56 Tfplp 
Renewed ^ 3 / 1/58 m " 


1. Name of Investigator: C. M. Pomerat 


2. Title: 


3. Institution & Address: 


Professor of Cytology, Department of Anatomy, 
Director, Tissue Culture Laboratory 


The University of Texas - Medical Branch 
Galveston, Texas 


-, r : >(#5*%^ 

•'•rs.-k 




Date: December 2, '1958 


.;§np- 

■ 

: I«pi 
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'vte-; 
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4. Project or Subject: 


Tissue culture studies of human lung. 


5. Detailed Plan of Procedure: 


~»v 

< > A 




Using both experimental animals and human cells, ve would like to 
continue studying the effect of various noxious chemicals on 1 chro¬ 
mosomal patterns. Data is urgently needed on the toxicity of 
benzpyrene and related chemicals. We would like to check" the 
suggestion that components of tobacco tars may act as co-carcino¬ 
gens. No evidence for this view has been found in preliminary 
experiments combining Neal f s fraction n umb er 3 and benzpyrene, 
but the work should be extended. . ^ 

An im als should be used to determine whether cells with experi- *, > 
mentally produced dicentric chromosomes are capable of inducing 
neoplasms. : - 


6 . Budget Plan: 


juyuiics 






Salaries 
Expendabj 
Permanent Equipment 
Overhead (10$) ^ 

Other — Travel 

AnA :■■■■.>: AAf;'Total 
/^ Supplement to 1958 Grant 
(Attached sheet] 


9,500* 


18 q 


1,091 

1,220 
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$12,000 -X 

^506 


mm 

y 4j?JS||p| 
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Includes an allowance or WCI at 3/1$ *uad for^^lASI^t"^^^ 
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7i. Anticipated Duration of Work: One year 


8. Facilities and Staff Available: 

Please see previous application for facilities available. 

Staff Y. H. Nakanishi (until March 30, 1959) 

M. Mizutani 

Y. Ohnuki (beginning April 1 , 1959) 


9. Additional Requirements: 

Travel expenses for new worker. Round trip air ticket (trans¬ 
pacific) and U. S. Train travel in advance at approximately $1,200.00. 


10. Additional Information (including relation of work to other projects and 
other sources of supply): 

Considerable interest is being shown in' this work by visiting, pathol¬ 
ogists and by students of air pollution. It is possible that the 
National Institutes of Health might be willing to supplement our 
effort for studies on contaminants in the atmosphere. 


/s./ C. M. Pomerat 

Director of Project 


/s./ E. D. Walker 

Business Officer of the Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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SUPPLEMENTARY GRANT FOR 1958 


Statement of Expected Expenses and Funds Available from 1958 Grant 


Dr. 

Nakanishi 

- Stipend #424 - November through February 1959 

$ 1 , 696.00 

Dr. 

Mizutani 

- Stipend #375 - November through February 1959 

1,500.00 

Dr. 

Nakanishi 

- Travel to Japan 

600.00 

Dr. 

Nakanishi 

- Stipend for March 1959 

424.00 

Dr. 

Mizutani 

- Stipend #375 - April, May, June 

1 , 125.00 

Dr. 

Mizutani 

- Travel to Atlantic City April 13-18, 1959 

350.00 

$5,695.00 


Balance on hand as of November 1, 1958 -4,500.00 (approx.) 

$ 1 , 195.00 


Source: https://www.indi. ydocuments.ucsf.edu/docs/tfvmOOOO 
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THE UNIVERSITY OF TEXAS - MEDICAL BRANCH 
Galveston 
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Dr. Robert C. Rockett 
Associate Scientific Director 
Tobacco Industry Research Committee 
150 East 42nd Street 
New York 17, New York 

Dear Dr. Hockett: 


i-n 

nl 


October 22, 1958 





Many thanks for your very comprehensive letter of October l6. 


■itsii 

r.-jAtvr 



With! regard to the material which we obtained from the Ecusta 
Paper Division, we found that it was so toxic that we could only use very 
dilute concentrations. Removal of the acid-base fraction would still require 
a dose which we feel might be too high for cell studies. We fear that the 
base-free method does not remove many of the non-carcinogenic constituents. 

I suspect that we would have to employ dilutions roughly four times greater 
than were needed for Fraction 3* Also, its solubility might be relatively 
■ low in' acetone. On the basis of what we have done, we think that Fraction 3 
of Jack Neal's was more completely rid of the non-important substance, yet 
retained a fluorescent compound which produced regular cytopathological effects. 

Does the Ecusta group have a comparable fraction of high potency? What we got 
from them had to be kept frozen. We feel that the effective agent for cell 
study should not be thermolabile at body temperature. The compound obtained 
from them'cost $28.20 for two ampules and we had to accept the stipulation 
"that in any public reference to your work, no mention' be made of Ecusta o% ■ ‘ 

Olin Mathieson Chemical Corporation as the source of the condensate unless you 
first obtain clearance from us.” On. general grounds, I would think that ■ 
scientists would be far happier if investigations in this field involved raw 
materials and experiments entirely governed by non-commercial interests. The 
strength of our present work in part is that it was produced entirely by people^'.V|^ 
' in the academic setting, who have nothing to gain or lose as a result of whatever 
conclusions are reached so long as all materials are available to other workers 
and the methods employed are fully described. I hope you will communicate with 
- me again on these several points before I discuss the matter of Jack Neal’s . 
reapplication to your Committee. v , ; ^ . l-r'..- 


Doctors Nakanishi and Mizutani are in the course of studying the 
effect of benzpyrine alone and in combination with Fraction 3 on the chromosomal 
configuration of their test cells. We hope to be able to give you a provisional 
report before your next board meeting in early December. ' 



-!f P ■« S'C..r.-V. 


^.mrn 




On the basis of academic commitments. Doctor Nakanishi should \ 

return to Japan in April. However, he would like to attend the . • lifl. 

Federation meetings before leaving the United States, since he will - 
have an important paper for presentation at that time. He would like 
to return to the U.S.A. at a later date. In 1 view of the fact that students 
trained by Professor Jfekino at Hokkaido University have been so very successful 
in this laboratory and because there is so much more work ahead, I would like 
to replace Doctor Nakanishi with Doctor Y. Ohnuki who is very highly recommended. 

Now that Doctor Mizutani is well oriented in the area of research, he could assisV^jii 
us in the training of Doctor Ohnuki. We would like to be able to offer him the 
same financial arrangements as we had for Doctor Mizutani. -. 

Doctors Nakanishi and Mizutani were invited by Doctor J. J. Biesele to. 
discuss their re_sults at a graduate seminar in cytology at the University of 
Texas in Austin. Among those‘present were Doctors Oliver, Stone and T. S. ' 

Painter. In a recent visit to Austin, Doctor Painter expressed his admiration 
of jbhe work these Japanese scholars are doing. I also have had evidence from 
: the other men that they were greatly impressed' with the manner in which our 
chromosomal studies are being attacked. ; . v'*v; 




Recently, ve have had several very distinguished Investigators who have 
had an opportunity to look over the data which 1 has accumulated under the sponsorship | 
of the Tobacco Industry Research Committee. Among these have been Doctor John A»**ggi& 
Milne of the Pathology Department of Glasgow University, Professor Kenneth M. Smithjil 
of Cambridge University, England, Doctor Robert Leader of the Veterinary Pathology" 
Department at Washington State University, Pul I man, Washington, and' Doctor John 
B. Thompson of the Department of Pathology at Vanderbilt Medical School. .All agree 
quite spontaneously that the demonstration of chromosomal changes in tissue culture.^ 
as they are being studied by Doctors Nakanishi and Mizutani constitute a very 
basic contribution to experimental biology and medicine. We certainly hope that 
we can continue with this distinguished effort and appreciate the trust and interest j3L 


that you have shown in the. undertaking. 
With'very cordial regards, I am 




Sincerely yours. 


/s/ C. 14. Pcmerat 
Professor of Cyfcology 


>511 

*OiilS 


CMP:jf 


Dr. Y. H. Nakanishi 


3Pig 

;Wt|a 







TOBACCO INDUSTRY I 
150 EAST FORTY SECOND STREE 


Application For 


L Name of Investigator: 


3. Institution 

& Address; 


5. Detailed Plan of Procedure (Use reverse side if additions 


4L V hiX a auch iaforaatloa baa been t 
beoosB attacfewl to tb* projtct U 
' prvp&rod sine* tha collactiao ot 
'• >'!• »tUl la progro*** 
















■ 1* .. i-i. iV* »/ ' 
>.*'•* r*v- 

V*\ »''’V‘M ... .: I 



■mwni :?;' 



■S 






^rofitfwd in oil*** 


-_ ___ ■-., ; ._Ji__ r ,- - —^ 

£%VV& ; <b«Jdrf* BOSS V «sofe» ceadesart* Had 'fey oeoney Tbe finSg CenntttMt * .fcff ' t#» 

tee&** Cwirtar IWtteal SotfUrty «*dProfie«sor;Aw;^;^tea^tti-artt : ^:^#^^^§^ 






[Reprinted from Texas Reports on Biology and Medicine, Volume 17, 
Number 3, pages 345-353, Fall, 1959] 

ON THE CHROMOSOME NUMBERS OF HUMAN 
AMNION CELLS IN PRIMARY AND 

V;; ' STRAIN CULTURES* 

' ' * 

Y. H. NaKANISHI% M. V. FERNANDES*, 

■ - . M. Mizutani c and C. M. Pomerat 



Cell cultures from human amnion recently have attracted con¬ 
siderable attehtioni The report of the establishment of a cell 
which persisted as an easily manageable “strain” by Fogh and 
Lund (1957) was followed by descriptions of! morphological 
events occurring in the course of the formation of other lines by 
Dunnebacke (1956). Fernandes (1958) launched a similar line 
with the important features; that within 35 days it appeared to 
have acqpired the rapidly proliferative and nutritionally faculta¬ 
tive characteristics which are generally ascribed to this class of 
.cells. /’ ' ' - ; A 'S; ■■■' 

Amnion cell strains have been reported to be particularly use¬ 
ful for virological studies. Pomerat et al. (1958) suggested that 
giant cell formation in amnion and other cell lines as a result of 
irradiation might be related to the elevated number of chromo¬ 
somes typical for some of the cells in this orgam 

The present study was undertaken with the hope of providing 
a more detailed chromosomal analysis of primary and strain cul- 
ures of a human amnion than those reported in the previous 
papers (Fernandes, 1958; Pomerat et ah, 1958) with a descrip¬ 
tion of the morphology of their chromosomes. 

Materials and Methods ■ 

Placental tissue from a healthy woman was obtained from the John Sealy 
Hospital in Galveston, Texas. 

Test objects consisted of 3 types of amnion derivatives: 

I. Freshly isolated elements before culture (cfl, figs. 1-3). Using amnion 

obtained immediately upon delivery, about 150 fragments obtained from 
various areas measuring approximately h mm. on a side were employed for 
making crush preparations stained with acetic orcein after treatment with a 
hypotonic solution (1 part of Gey’s balanced salt solution plus 9 parts of 
ordinary tap water) for one hour. ' 

II. Epithelial cells in primary cultures of amnion tissue. After 25 days of 
incubation* cells on cover glasses in roller tubes which had not been freed 
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with trypsin solution were treated with a hypotonic solution for 10 minutes, 
fixed' with methyl! alcohol and stained according to Jacobson’s method (Hsu' 
and Pomerat, 1953; Nakanishi; in press).. 

III. The development of the Fernandes amnion strain of epithelial cells 
(cf., figs. 4-5). This resulted from the trypsinization of amnion tissue and its 
cultivation without embryonic extract (Fernandes, 1958; Pomerat et al., 
1958). On the 35th day from the date of the original trypsinization the 
chromosome numbers were counted in Rose chamber cultures .of the 2nd pas¬ 
sage using the same method as that appliedi for primary cultures. Later a 
new’er technique as described by Hsu and Klatt (1958), Nakanishi and Mizu- 
tani (1959) and Nakanishi (in press) was utilized to observed the chromo¬ 
somes of this strain. .. . 

Eagle’s medium was employed with the addition of 10 per cent horse serum 
for primary^ cultures and for the establishment and maintenance of the 
strain. At the present time this strain is in the 97th passage, which is over two 
years after the date of the original trypsinization (April 1957 to May 1959). 



Figs. 1 to 5. Camera lucida drawings of the chromosomes of human amnion 
cells. Figs. 1 to 3 —freshly isolated!cells before culture (42, 48 and 55 chromo¬ 
somes, respectively). Figs. 4 to 5—chromosomes of the strain cultures (67 
chromosomes in the 2nd 1 subculture and 1 75 elements in the 84th subculture). 
The magnification for Figs. 1 to 4 is given by the scale shown in figure 1 and 
for figure 5 as shown. _ 
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' Results and Discussion 

I. The chromosomes of fteshly isolated amnion cells. Walker 

(1958) found diploid, tetraploid and octoploid numbers of chro¬ 
mosomes in the transitionall epithelium of the bladder of mice. 
For the bladder of newbomunice in which there was a wide range 
of nuclear size, he reported that out of 139 cells 68 were diploid, 
63 were tetraploid and 8 were .octoploid. It was concluded that 
polyploidy and large nuclei in, newborn mice w r ere related to 
normal differentiation by means of which “dome” cells in the 
surface layer of the transitionall epithelium were produced. On 
the basis of both chromosome counts and modifications of nuclear 
size, Sachs and Shelesnyak (1955); studied the occurrence of 
polyploidy in the development of the deciduomata and its ab¬ 
sence when this organ was suppressed by an antihistaminic agent. 
These authors concluded that polyplbidy might be related to 
some specialized activity in the maternal placenta and that since 
these cells; could not reproduce themselves normally or persist, 
this might provide a possible basis for the limited life of the deci- 
duoma. -, • -_■ -y. - •' .- y - - .. ’ y .. i • • ■ 

In a cytological study of the regenerating rat liver, Makino 
and Tanaka (1953) and! Tanaka (1953) found that while there 
was a wide variation in the chromosome number of regenerating 
liver cells from adult rats during restoration after partial extir¬ 
pation, the most frequent; numbers fell in three ranges: diploid 
(36 to 46 chromosomes), triploid (59 to 68 chromosomes) and 
tetraploid (78 to 89 chromosomes). However, those in the diploid 
range were the most numerous* - 

In order to check the possibility that some areas of the human 
amnion normally contain cells with more than the diploid num¬ 
ber, it was necessary to establish the chromosome count for 
freshly isolated elements before culture. Unfortunately, the 
amnion cells obtained directly from fetal membranes showed 
very littHe divisional activity. Only 3 cells revealed! chromosomes 
sufficiently well spread to permit accurate counting. The values 
obtained were 42, 48 and 55 (Figures 1, 2, 3):. Even though the 
chromosomes of only 3 cells were counted, this observation was 
suggestive of! a diplbid range for the human amnion. -/- .L / ■ v 

II. The chromosomal status of cells in primary cultures . The 
chromosome numbers counted in both primary and strain cul¬ 
tures are presented in figure 6* Results for the 24; cells with well 1 - 
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spread chromosomes obtained in material fixed on the 25th day of 
in vitro life showed'a range from 41 to 52 with the highest values 
at 46 (25%) and 48 (21%). . 

Since Painter (1923) reported that the chromosome number 
in man'was 48'and Oguma and'Kihara (1923) stated that there 
were 47 chromosomes in the male, a number of workers Have 
challenged these counts. The difficulties encountered in the enum¬ 
eration of human chromosomes are obviously due mainly to the 
techniques associated with the handling of cells containing large 
numbers of these structures. The development of methods for the 
spreading of chromosomes in cell culture has made possible more 
critical studies of their number and morphology. Hsu (4952) 
reported 48 chromosomes in the material from tissue culture. 
However, he now states (Hsu,, 1959)i that even with hypotonic 
solution treatment which greatly enhances the spreading of the 
chromosomes, his original observation was incorrect. Recently, 
Tjio and Levan (1956) and Tjio and Puck (1958) found! 46 
chromosomes for cells of this species in tissue cultures. Further, 
Kodani (1958)i reported!that 46,4:7 and 48 chromosomes occurred 
in testicular material. Makanishi (in press) has studied the chro¬ 
mosome number of cells from human fetal hmg tissue. In pri¬ 
mary culture he found the most frequent chromosome numbers 
to be 46 (.25%), 47 (22%) and 48 (22%) . These values closely 
approximated those obtained in the course of the present study. 
Painter (post-graduate seminar, University of Texas,, 1958) has 
discussed Kodani’s suggestion that it seemed certain that humans 
might show either 46, 47 or 48 chromosomes, the variation in 
number probably being due to the presence of a definite chromo¬ 
some pair, a univalent, or the absence of an entire pair and 
pointed out that chromosome “fusion” was quite common in 
nature.: ~ •• 

The newer techniques which have been applied for the ob¬ 
servation. of chromosomes in tissue cultures (cf., Hsu and Rlatt, 
1958; Nakanishi and Mizutani, 1959;; Nlakanishi, in press and in 
this paper) may be helpful 1 in settling the vexatious uncertainty 
of the somatic number for man. ; 

III. Data on chromosomes in strain cultures. Counts made 
from 32 cells of the Fernandes: amnion strain fixed on the 35th 
day of incubation had a range from' 60 to 77 with a peak at 67 
(subtriploid number). Cells in the 40th 1 subculture (195 days 
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As reported by many workers (cf. Levan, 1956; Hsu et aL, 
1957; Berman et aL, 1957; Hsu and KJatt, 1959; Levan and 
Biesele, 1958; Nakanishi, in press) after .continuous cultivation 
in vitro , cells; of both normal and malignant origin exhibit ex¬ 
tensive heteroploidy with very few or no euploids* Two human 
lung cell strains have been, described (Nakanishi, et aL). The 
, most frequent chromosome numbers were 76 and 77. In con- 
"trast, Syverton (1957) reported that in a strain of human tissue 
only diploids were found after many transfers. Recently, Tjio 
and Puck (1958) also stated' that the chromosome number of 
cellk from normal human skin, cervix and uterus remained con¬ 
stantly at 46 after more than 5 months of continuous, rapid 
growth in tissue culture involving, scores of vessel transfers and 
a number of generations equivalent to many billions of progeny. 
Furthermore Ford and Yerganian (1958) , in their studies on 
Chinese hamster cells, found that the diploids coexisted with the 
heteroploids for a long period. 

Since the chromosome count made on the 35th day after the 
original trypsinization indicated a subtriploid number and also 
because the multiplicative rate of the cells was very high at this 
time, it was assumed that the strain was established before the 
35th day (Fernandes,, 1958). Levan and Biesele (1958): have re¬ 
ported that cells; separated by trypsinizatiom showed a higher 
incidence of chromosomal breaks than those which' were me¬ 
chanically mincedl Further, they suggested that the reason tryp¬ 
sinization acted favorably in the establishment of new cell lines 
might be due to the appearance of cells with changed karyotype 
from the; very beginning of tissue culture. The present observa¬ 
tions w r ould serve to supplement these data; 

• V - Summary 

The chromosome numbers of human amnion cells were 
studied. The valties obtained 1 'in freshly isolated elements before: 
culture were 42, 48 and! 55. The most frequent chromosome 
numbers in 25-day primary tissue culture preparations were 
46 (25%) and 48! (21%). Counts;made from cellfe of trypsinized 
.cultures fixed on the 35th day of incubation (2nd subculture) 
had a range? from 60 to 77 with a peak at 67. Cells in the 40th 
^subculture (195 days from the date of the initial trypsinization) 

. showed a range from 58 to 90 with a peak at 66. In the latest 
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observations in the 84th subculture (664 days) of the Fernandes 
amnion strain^ the most frequent chromosome number was 75 
(62%) in a narrower range of 69 to 78. The: problem of ctetter- 
mining the precise somatic chromosome number for man is dis¬ 
cussed. 

r 
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OBSERVATIONS ON 
OF LAMB 


THE SOMATIC CHROMOSOMES 
CELLS IN CULTURE^ 


Yuh H. NakanishF and ?v Iks ahiro Mi zut anF 


The number of chromosomes reported by various workers for 
domestic sheep ' Oris aries) ranges fromi 33: tb 60; Berry (1941), 
Ahmed (1940) and Makino (1943)' have reported a diploid num¬ 
ber of 54 chromosomes in the spermafogpnial cells of the sheep; 
The presenti observatiions were undertaken with the hope of an¬ 
alyzing the somatic chromosomes of: this species with the newer 
technique for the spreading of chromosomes in tissue.culture. 


Materials and Methods 

Lung tissue from a 7-day-oldimale lhmb rOlds.ariesXwas- cut.into fragments 
of approximately 1.5 mm. side lengtln and explanted: in plasma dots.on.l2 x 
50 mm. cover slips of No. I thinness. The clot consisted of equal parts of 
heparinized rooster plhsma and extract from 8-day chick embryos. Three ex¬ 
plants were placed on each: cover slip and after the clot became: firm, these' 
were placedi irr test tubes,. Three hours after explantation 2 ml. of: Eagle's; 
medium with 10 per cent horse serum were: added to each tube. The: cultures 
were incubated at 1 37° C, and rotated at 8: revolutions per hour. The : fluid 
mediunr was changed o:ru the 4ith day after explantation. The technique: of 
preparing; slides for chromosome studies, was based upon the method! used by 
Hsu and! Klatt (in press) with some 1 modifications.. On the 7th day the cul¬ 
tures; were treated with a colchicine 1 solution ( 0.04 mLofiai 1:10.00.0 1 dilution 
of colchicine m distilled water plus 2 mil Eagle's, medium): for 16 hours, at 
37° C. At the end ofi this period, the cultures were treated with a hypotonic 
solUtiom (sodium citrate-1.12- per cent in distilled water'}! for 10 minutes at 
room temperature. They were them fixed in. Garnoyk fluid for 5 hours and 
stained slightly with diluted acetic orcein (Q!2 : gm..of orcein in. 100. nil. of 50 
per cent acetic acid) for ten minutes. The coverslips were extracted from the: 
roller tubes and the exp lent is were removed witln the aid 1 , of a forceps. The 
coverslips carrying the cell outgrowth were inverted on io clean glass slides,. 
They were, covered with b.lbtting paper andi pressed slightly with the thumb: 
tinnlllv the edge of the coverslips were- sealedi with Dboitglasskitt nach 
Kronigy A total of ! . 75 explants was employed tb observe the chromosomes. 
Observations were - madb with the me of ai Zeiss phase contrast microscope 
i;dark.contrast 1 OOx objective and aiZeiss Sx ocular): andla Rausch and'Lomb 
phase, contrast microscope ‘dark contrast Ofx objective and a: 12x ocular:):. 
Photomicrogi aphs.were made with ai Sjicnoer phase contrast.microscope. The 
optical combination mod consisted of a fright high contrast 97x objective:and 
aiLeitz I Ox .ocular.. 
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Somatic Chromosomes of Lamb Cells in Culture 135 
Observations 

Ih the zone of outgrowth from each explant tihe cells were 
typical spindle-shaped and presumed to be fibroblasts, although 
in some cultures they were flattened! and resembled epithelium. 
Accurate chromosome .counts were made from drawings of 50 
well spread metaphase, plbtes. Results are: presented in table: 4 
and figure 1. 

Table I 


Distribution of chromosome numbers, and' of. the numbers of, cells with 
V-shaped elements. Lung: of, the'lamb fixed' S' days ■ after explantation. 


Chromosome mm:!.,t‘rs; 

4o 

47. 

4 s 4:r 

50 

51 

52 

53i 

54 

55 

Total 

1 

1: 

. . 3 : 

1 

1 

3 

3 

35 

2 

Number of : cells 5Y 


1 

1 

1 




2 


6 V 

l 1 


2 


1 

3 

3 

33 

2 


Chromosome numbers were in the: range of 46'to 55 with a 
modal value: of 54 <: 7(1 per cent:-: amdl in a series, of 33 out of 35 
cells of this; type, there were: 6 large V-shaped chromosomes., 
Microscopical examination was made of the individual 
chromosomes; to: identify homologous pairs; as accurately as pos¬ 
sible. Each chromosome was drawn 1 with tihe: aid of ai camera 
lucida with special attention being giventioMzeand shape (Figs: 
2. 3);.. The drawings were them photographed’ and from prints 
individual chromosomes, were cut out with the. aidl of a pair of 
scissors. These'were placed in serial alignment! according to size 
and the locus; of the: centromere.. Two: such ideograms are: shown 
ini figures 6 and / . The serial alignment of the chromosomes as 
given, in these figures indicates that there are 26-pairs of auto* 
sornes and the sex pair which consists of unequal X and Y ele¬ 
ments. The first: three-pairs of autosomes are:especially Ibng. be¬ 
ing -V-shaped widumetacentiric centromeres. Anions the fourth to 
twenty-sixth pairs there are at: least 2(h to-22.whic.lt are of the J- 
shaped. type., Those' apparently have subtierminal centromeres 
showing a tiiny globular seement at one end. while the'remainder 
are rod-shaped. The sex chromosomes are represented by a long 
J-shaped element, the X. amdl an. extremely small, grain-like 
body..the Y. I he X element seems;to. have a length lying approxi¬ 
mately- between that of the. sixth:and.seventh autosome., 


So 
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CHROMOSOME NUMBER 

Figures 1 to 7 were based ion cells in cultures ofi lung cellls from a male lanib 
treated witlucolchicine on the Tth day and.fixed on the fith day of incubation. 

Fig. 1. Distribution of chromosome number, in. lamb lbng tissue. A total of 
5Q:\vell spread I figures were: observed. 
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Figs. 2 and 3, Camera lucid a drawings of'somatic chromosomes. The magni¬ 
fication for both, drawings, is given by. the scaleshown in figure 2. 
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Figs:. 4 find oi Photomicrographs of'somatic chroir-• omr Figure. 4 and 5 
correspond to figures 2 and F. respeotivolv; The. magmih atom Jor L.,th photo* 
micrographs is given by the scale shown in figure 4. 
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Figs. 6 and! 7. Serial alignments.of chromosomes of the lam bin: pairs which 
are presumed to be: homologous in approximate order of size. Figures: 6 and! 7 
correspond to: figures 4 and 5; respectively. The magnification for both ideo¬ 
grams isigiven by the scalb shown in.figure 6. 

Discussion 

Witln regard to the chromosome number and in relation tb 
some:other morphological aspects, the result! of the present! study 
is in agreement, though'not entirely, with the accounts.given by 


c 
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Berry (; 1:941): and Mhkino (1943). Ahmed (49.40.). reported the 
same number of chromosomes, but he stated that there were three 
lhrge V-shaped chromosomes ini the diploid set and that one of 
these was considered to be the X element. 

Berry (1941) and' Makino (1943) reported that the diploid 
complement of the sheep consisted of three homologous pairs of 
.Y-shaped chromosomes. 23 homologous rod-shaped pairs oc¬ 
curring in a gradual series; and! an unequal pair of the X andiY. 
The present observations, however; demonstrate that in the ma^ 
teriall obtained from the lung tissue of the lamb there are three 
pairs of V-shaped chromosomes and at least 20 to 22 pairs of ele¬ 
ments having subterminali centromeresi The X element also car¬ 
ries this type centromere. The differences between the morpho¬ 
logical data reported in this study and in those of previous reports 
(Berry 19.41, Makino: 1943)' are obviously due mainly tb the 
technical! difnculties associated with the handling; of cells con¬ 
taining large numbers, of chromosomes, The development of the 
technique for the spreading of chromosomes;in;cell culture (Hsu 
and Pome rati. 1953); has. made possible a more critical 1 study of 
chromosome numbers and: morphology. 

For example, it had been thought on the basis of studies on 
germ cells; that all rat chromosomes were rod-shaped elements 
having tierminal centromeres until recent studies indicated that 
there are at least several pairs having subterminal and submedian 
centromeres according tio; the application of more modern tech¬ 
niques (Makino and Hsu, 1954; Ohno and Kinoshita; Ii955;. Tjlo 
and Levan, 1956; M'akino andl Sasaki. 1958)'. As pointed out by 
Ohno and Kinoshita (1955): and Makino and Sasaki (1958). it 
seems to; be possible, with further technical improvements, tto; 
establish that almost all elements of teiomitic sets in various anb 
mal chromosomes are of acrocentric nature. 

In the course of studies on the effect; of: tobacco condhnsates on 
human bang' cells; in vitro: the authors found shifts in ihe medal 
value and the development of dicentric chromosomes (unpub¬ 
lished):.. For such;investigations;the chromosome complex of lamb 
cells, even though involving large numbers, might prove useful in; 
describing, changes not. only in chromosome counts but 1 also im 
thoir shape because the peculiar combination ofi 3 long charac¬ 
teristic Y-. 20-22 small J- and 1—3: rod. shaped 1 pairs might be 
tracedl more accuratelv. 
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Summary 

The somatic chromosomes of lung cells from a male lamb were 
studied! in 8-dav primary tissue cultiure preparations^ since it is 
welll established that! the range of aneuploidy increases in the 
course of! in. vitro life; The most frequent! chromosome number 
was determined as 54 (35 out of 50 cells). Morphological analysis 
revealed that the diploid complement of! the lamb consists of 6 
lhrge V-. 410 to 44 : J- and 2 to 6 rod-shaped autosomes; The X 
chromosome is J-shaped and the Y element is of the rod type. 
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Committee: 
Little 
Kotin 
Jacobson 


TOBACCO' INDUSTRY RESEARCH COMMITTEE 

Activated 1 / 1/57 

150 East Forty Second Street Renewed I/I/58 

1 / 1/59 

New York 17, N.Y. 


Renewal Application for Research Grant 


Date: November 23 , 1959 


1 . Name of Investigator : 

2 . Title : 

3. Institution & Address: 


C. M. Pomerat, Ph.D. 

Professor of Cytology, Department of 
Anatomy, - Director, Tissue Culture 
Laboratory 

The University of Texas - Medical Branch 
Galveston, Texas 


4 . Project car Subject: 


Tissue culture studies of human lung. 


5. Detailed Plan of Procedure : Using both experimental animals and human cells, 

we would like to continue studying the effect of various noxious chemicals on 
chromosomal patterns. We would like to continue checking the suggestion that 
components of tobacco tars may act as co-carcinogens. 


Animals are being used to' determine whether cells with experimentally produced 
dicentric chromosomes are capable of inducing neoplasms. A cell line established 
from a tobacco induced mixed tumor has been made to yield several "clones." 
Further studies of the chromosome numbers and the tumor producing propensities 
of pure clone lines are urgently needed. 


Techniques evolved for the analysis of smoke injury to chromosomal patterns 
should be extended to air pollutants (smog) for comparative studies. Similarly, 
the effect of radiant energy on cell lines should be included in a broad program 
of assessing environmental factors which may contribute to>the aetiology of 
pulmonary neoplasia. 


6. Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other - Travel 


$ 9,500.00 
189.00 


1,091.00 

1,220.00 


$12,000.00 


7 * Anticipated Duration of Work : One year. 

8. Facilities and Staff Available : Please see previous application for facilities 

available. Staff: Y. Ohnuki (beginning March 1 , i960):. Another investigator to 
replace Dr. Mizutani. 
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9 . Additional Requirements : 


Travel expenses for new worker. Round trip air ticket (trans-Pacific) and 
U.S. train' travel in advance at approx ima tely $1200.00. 


10 1 . Additional Information' (including relation of work to other projects and 
other sources of supply - ) - ; " 

Our program has developed an important series of experimental techniques and 
constants which are available for the evaluation of constituents of "smog" 
and radiation factors which' must be taken into account in the analysis of the 
role which smoking may play in the genesis of neoplasia. I have been invited 
to contribute to the program of the 3rd Annual Medical Research Conference of the 
California State Department of Public Health on December 9 and 10, 1959>regarding 
our research approach'. 


/&/ C. M. 
/s/ E. W. 


Pomerat, Director of Project 
Walker, Business Officer 
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! -r Committee: - / ^ ■-' .-. ' #1343R 

‘Hfck Dr. Little ; \ Activa 

xy '*tr\ Dr. Jacobson Renewe 

Dr. Kotin 

, TOBACCO 1 INDUSTRY RESEARCH COMMITTEE 

^ 150 East Forty Second Street New York 17, R.Y. 


#13'4BR4 

Activated l/l/57 
Renewed 1 / 1 / 58 , *59, '60 


Renewal Application for Research Grant 


Date: August 16, i 960 


1 . Name of Investigator: C. M. Fomerat, Ph.D. 


2. Tital:: 


Director of Biological Research 


3 . Institution 
& Address: 


4. Project or Subject: 


Pasadena Foundation for Medical Research 
99 North El Molino Avenue 
Pasadena, California 

v : :r »=■-*■ “ _ 

Tissue culture studies of human lung. 


5. Detailed Plan of Procedure: - v , ‘ 

The methods which have been perfected are the now classic ones employed 
with cell cultures for quantitating: 

1 . chromosome breaks, 

, 2 . abnormal mitoses, 

3 . chromosome enumeration, 

: 4. "Marker M chromosomes. 

As indicated by the bibliography and by the oral report given in New York City in 
May, I960, these methods have been employed for 

a. Fundamental studies on the development of cell strains as test 

objects (Reference nos. 1 and 3). . 1 ’ . r; . ' ' - V- 

b. Study of alterations in the chromosome number of stem line cells 

following chronic contact with tobacco tar fractions (Reference no* 2) 

c. A parallel effect was demonstrated with irradiation (Reference no. 4), 

d. The chromosomal configuration of a tobacco tar induced tumor was 

employed for an in vitro study, which showed chromosomal changes at 
the near diploid level (Reference no. 5 ). . 

e. Assessing the relative toxicity of tobacco versus paper pyrolysates 

(Oral report - work in progress)!. • 

Future Plans : ' ? v;s*‘ • . . . 




As stated by Keller on page 23 in "Progress Against Cancer - 1959" /V-.o V * 

(P.H.Service Publication No. 738) "••• In the opinion of many investigators, ' 

, multiple factors are operative in the production of lung cancer." We believe that 

f f the methods listed from 1 to 4 hs employed in our group by extraordinarily ‘ 

I ^ intelligent and skillful fellowship students trained by Professor S* Makino at the., 

v University of Hokkaido (Sapporo* Japan) should serve for multiple attacks in the 
\ ■ study of atmospheric agents believed to exert noxious effects on cells* " Specificallyi^^^ 
•.';.^'/>in addition to tobacco and its by-products, pollutants derived fro* auto exha\ista, J# ^^^^ 




References 


1. KftV.ar.lshi, Y..1L, M.V. Fernandes, M. Mizutani and C.M. Pomerat: On the 

ci.rnr.os'Crte numbers of human ami on cells in primary and strain cultures. 
Texas Rep. Biol, and Med. 17:3^5-353, 1959* 


2 . Nakunishi, Y.H.-,. M. Mizutani and C.M. Pomerat:: Smoke condensates on lung 
cells in tissue culture with special reference to chromosomal changes. 
Texas Rep. Biol, and Med. 17:5^2-590, 1959* 


3„ Nakanishi, Y.H.: The development of a kitten lung cell strain and its 
chromosomes. Zeit. f. ZellfOrsch. 51:133-151, l$o0. 

4. Mizutani, M., Y. Ohnuki, Y.H. Nakanishi and C.M. Pomerat: Changes in modal 
values of chromosomes following: irradiation of human amnion cells. Cancer 
(in press). 


5. Mizutani, M., Y. Ohnuki,, Y.H. Nakanishi and C.M. Pomerat: The development 
of a near diploid in vitro strain from a smoke condensate induced mouse 
tumor. Texas Rep. Biol, and Med. (in press):. 


6 . Budget Plan: 


Salaries 


$ 9,500 

Expendable 

Supplies 

189 

Permanent 

Equipment 

- 

Overhead 

(11.3$) 

1,091 

Other (Travel) 

1,220 
$12', 000 


Total 


7. Anticipated Duration of Work: 2 years 

3. Facilities and Staff Available: 

As reported previously, we have maintained junior and senior research, 
fellows on an overlapping 2-year basis. The Pasadena Foundation for Medical 
Research is described in the attached report. A new brochure is in the process 
of preparation which will be sent as soon as it is ready. Practically all the 
apparatus and equipment in the Galveston Tissue Culture Laboratory was transferred 
tO'Pasadena, together with 4 members of the technical staff. The total space which 
is new is somewhat greater here. The effort is strengthened by having Dr. Donald 
Rounds as co-director. Dr. S. Shankman is in charge of the work in organic 
synthesis and Dr. M. Roberts is the pharmacologist for our group. 

9- Additional Requirements: 

Dr. Y. Ohnuki will be returning to Japan April 30, 19-61. We have, been 
assured by Professor Makinc that he can be replaced by a fellow of equal training 
and competence. Travel expenses for new worker - round trip air ticket (trans¬ 
pacific) in advance at approximately $1,200.00. 


10 :. Additional Information: 

The Stanford Research' Institute of South Pasadena has assured full 
cooperation in making, auto gases and their fractionations available to- us (Reference: 
Dr. L., Jones). Dr. H.L. Helwig, of the Industrial Hygiene Laboratory of the State 
of California Department of Public Health' has already helped us in obtaining, smog 
samples, from the Los Angeles area in the form of filter paper particulate collections. 
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Dr- ; Cornrlius Tobias of the Donner Laboratories has agreed to make radiation 
facilities on the University of California, Berkeley campus available tO' us for 
projects, related to our contract with the U.S. Air Force. 

It may be added humbly that the undersigned 1 ' has been made Adjunct 
Professor of Anatomy at the Medical School of the University of Southern 
California and Clinical Professor of Pathology at the College of Medical 
Evangelists.. A 12-week course on the "Principles and Methods of Tissue Culture" 
will be offered at the latter institution in; the Spring of 19&L. 

Signature C. M. Pomerat _ 

Director of Project 


George S. Sharp' _ 

Business Officer of the Institution 



Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 




3. Institution 
, & Address: 


*' :• 


■ ■ - ■■■ t ,v:; v • V ; v w., V -V'/- 

.The Mount Sinai Hospital i. ;..i\ .■;> 
' 100th Street and Fifth Avenue 
New York City 29, New York ~ 



4. Project or. Subject; 


• j.r X / : 


Clinical Evaluation of the Cardiovascular / 
Effects of Tobacco Smoking 



. > V >4 *4“ 




5. Detailed Plan of Procedure (Use reverse side if additional space is needed): ' V 

l'\: l Using the objective methods available clinically, it is •'” / 

• planned to study the xx cardiovascular effects of tobacco in the < -' 

r normal population as compared with cardiac patients, especially ; ; •. 
those suffering from coronary artery disease. In this regard, - J 
• the routine clinical examination will be supplemented by the ■ ' V 

’ electrocardiogram, "2-step” exercise tolerance tests and the ^ ^ / 

■ ballistocardiogram - both before and after smoking. V-• 

";• Preliminary report has been presented at the January 1955 ; 

Clinical Research Meeting at the New York Academy of Medicine * ’". V, " 

’ (reprints attached)! one hundred cases were included in this study. 

It is proposed to extend these studies over larger numbers of • - 

patients and to evaluate the results obtained by proper follow-up 
investigation. 



6 Budgeti Plan: 


• Salaries CHIEF recHKHCirt AJ % 3,464.80 


4 j Expendable Supplies 
; .Permanent Equipment 
Overhead 


235+20 




SESs? 


Per Annum 


■i ' * ; 

—- ; h vV“ / - 

555.00 ' -'MW-l 


4.255.00 


‘V>' . J 


V ‘ 


7- Anticipated Duration of Work: Thx®t Years 


j: 

• •* s 


Total ' . 1 2 t 765 . 00 _;-, 

v • ’ v%.; 

■ ■ ■■ .• " '• ' ■■■•••• . ■ •" 

. ; . ■ . ,*•. : • V : v?v- M •% 

... t V-- : ;■ . *■• ; /. • / -v ■ ^ v- *'n->■: 


- v w"■’5f. 


8. Facilities and Staff Available: * Lszar f ; ■ - v ’ ' ' ■' v . v ' 

Associates* Louis Allen kaznf M.D. - Assistant in SaxaJi# Cardiology j *’ v .: 

Kenneth Che sky, M.D. *tlesearch Assistant in Cardiologyf<^l^y.4^i: 

Arthur H. Master, M.D. - Chief, Cardiograph!c Laboratory. 


Ward, Clinic and Hospital Personnel are available for study. 




>.; 


9 Additional Requirements: KOHd 


A. * j 1 ) 


«vl f -^ ; ;: t. T; ; 


V •-. .' • :* i -% • i'- 


10. Additional Information (Including relation of work to other projects and other sources of supply): 


•V *5. 


The study of coronary circulation in normals and 
cardiacs by the electrocardiogram, "2-step" testa end ballistocardiogram 
. are current hospital projects. This new investigation will dove-tail 
'into current ones insofar as permanent equipment is concerned* The . 
urgent need is for technical help for the tobacco studiea - for recording, 
mounting aafxix and filing the tracings obtained. V* :*-;.;: , 




C ' ^ 

•n>. V.-* 


.'V 4 ' 


■ Vr« t 
V ■ 




Q ■ 

O' • 

CJ > •' 
cn -v/-/ 

Hi v 


V.' ' 


q. , 

A"*:/. 

:- v v:'/-U/'' 

Pordy,—M,D«— ; — y !vv« siS* 

;■ ?. ■ ■ : • i . ' ■’ ♦ , I -*".-*■* ii*'. t/ 1 -.-- /.* ■ i •*%%.> 

■ J . ' . * , . . < (^ *' ► • * ^ 1 * /V ^ V ■ ■/ ' k‘ ^ * > I , ■ 1 ", ’ I I - 1 ^ 1 1 . 't *• - ' * - - ■ ** t ,*• /*, F- 

*•- > r. - , \ ^ /.,• ^ :*'>)' it : . -i V , 4 - V/ ,1 . + * r ■ 

V-'-' V • t;;- •’*' :'••••'. if ; . v -A • • ’ ' f . • • ../•,•• . , - ^ ?: i V V.' .. . V ^ £- *« l-v 


, f Signature— -L eo r , 

'■'.I'' , - ■'■ •' ;> '</ “ ,f h.i ^ ; Director of 





TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET 
NEW, YORK 17, N. Y. 



#230 

(cf. #51R3 

Activated l/l/b 5 
Renewed 7/l/56 

" 7/1/57) 


Application For Research Grant 


Date: 20 February , 1959 


1. Name of Investigator: H. R. Pratt-Thomas, M.D. 

2. Title: Professor of Pathology 


3. Institution & Address: Medical College of South Carolina 

l6 Lucas Street,; Charleston, South Carolina 


4. Project of Subject: Carcinogenesis in the laboratory Animal: A 

comparison of species response to standarized sites 
of application. 



5. Detailed Plan of Procedure: 

A towering edifice of experimental data relative to animal carcino¬ 
genesis has been constructed' over the years, but whether this edifice is 
structurally sound, particularly in' regard to its human application is open 
to^ question'. The mouse and the rat have been the prime targets in these 
investigative efforts and the skin and subcutaneous tissues the favorite 
sites of endeavor. After a decade of working with mice as test animals in 
attempt to evaluate the possible carcinogenic effects of smegma and ; tobacco ' 
tars, it has. become apparent that the murine cellular response is very 
labile (specifically as regards cervical and vaginal epithelium) and that 
a variety of stimuli of relatively inocuous proportions are capable of pro¬ 
ducing neoplasms e.g. simple trauma. 

Previous Publications: 

Heins, Henry C., Dennis, E. J., and Pratt-Thomas, H. R. : The Possible 
Role of Smegma in Carcinoma of the Cervix. Amer. Jour. Obs. and Gyn. 

76: 726-735, October, 1958. 

Pratt-Thomas, H. R., Heins, H : . C., Latham,, El, Dennis, E. J., and 
Mclver, F. A.: The Carcinogenic Efffect of Human Smegma: An Experimental 
Study. Part I: Preliminary Report. Cancer, 9: 67I-68O, July-Aug., 1956.; 
Also Biologic Assay of Cigarette Smoke Tars (to be published). 

As. the premise of carcinogenic effect in man is often supported by 
such evidence as the production' of neoplasms iin the laboratory animal, it 
is extremely important that species variations be taken into consideration 
so that any carcinogenic effects may be placed in their true perspective. 

We propose to utilize groups of different laboratory animals, rabbits, i 
mice, guinea pigs, hamsters, and rats (monkeys also desirable, but expen¬ 
sive and definitely require long term exposure) and to expose each' group 
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to identical agents by means of the same procedures. We would' utilize 
chiefly intra-vaginal application technique with which we have had a great 
deal of experience, but plan to use skin and subcutaneous areas as well so 
that we may employ a greater range of substances without increasing the 
number of animals to impractical proportions. The agents to 1 be used would 
include some of the patent polycyclic hydrocarbons, but particular attention 
would be given' to such agents as ethyl alcohol, silver nitrate, paraformal¬ 
dehyde, simple trauma, xylene, etc. The impression has been gained that 
mice (at least some strains) will react in a neoplastic fashion to a wide 
variety of stimulating or irritating agents, provided the stimulus is ap ¬ 
plied for a sufficient length of time. 


6. Budget Plan: 


Salaries 

Expendable Supplies 
Permanent. Equipment 
Overhead (10$>) 

Other 

Total 


$ 7 , 000 . 00 ' 
800.00 
100.00 
790.00 
000.00 

$ 8 , 690.00 


7 . Anticipated Duration of Work: 3 years 

8. Facilities and Staff Available: H'. R. Prat'S-Thcmas, M.D. 

(principal investigator) No salary. 

Animal quarters and cages are available as well as all the major 
technical equipment as may be found in a large and well equipped Department 
of Pathology. Animal caretakers and the technicians who will maintain a 
regular schedule of the various applications proposed in this work will' be 
the major item of expense. The same technicians will also prepare all the 
histologic material as it becomes available. 


9 . Additional Requirements: None. 

10'. Additional Information' (Including relation of work to other projects and 

other sources of supply):; 

The publication of the U. S. Department, of Health, Education, and 
Welfare "Survey of Compounds which have been tested for Carcinogenic 
Activity" Supplement 1, 1957 lends support tO' some of the proposals and 
ideas expressed in the formulation of this project. The numerous articles 
dealing with animal carcinogenesis and the implication, directly or indi¬ 
rectly inferred, of its relation' to neoplastic disease in man makes 
clarification of this problem mandatory. 


/s./ H. R. Pratt-Thomas 
Director of Project 


/s./ L. W. Michaelis 

Business Officer of the Institution 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 

H50' EAST FORTY SECOND STREET NEW YORK 17, NL Y. 
RENEWAL 


#50JR2 

Activated: 2/1/55 
Renewed: 2 / 1/56 


Application For Research Grant 


Date-. January 18, 1957 


li. Name of Investigator I. R. Pratt-Thomas, M.D, 


2. Title: 


3. Institution 

& Address: 


Professor of Pathology 

Medical College of South Carolina 
16 Lucas St, 

Charleston, S. C. 


4. Project or Subject-. Cooperative pathologic-anatomic research project. 






5. Detailed Plan of Procedure (Use reverse side if additional space is needed) 4 . Accord in g to the 

plan developed at the December second meeting of pathologists. 







6. Budget Rian: ^ 

Salaries 

i, .. ,, Expendable Supplies 
1 Permanent Equipment 
Overhead 
'Other 

\*-j '’■“■■■ ' i ; j 

7. Anticipated Duration: of Work: y' 


8. Facilities and Staff Available 



: $ 2,231.00 
2?0.CX) 
100.00 
’ aft.oo 

Total ♦ IMM- 


9. Additional Requirements: 



■ ■ - j ' ' -v ^ 


10. Additional Information (Including relation ofi work to other projects.and other sources of supply): 




Soured) 


signature / $. / g . m&xm 

Director or Project ( . 



/3 » / L . V , MXCgftSUS 

Business Officer of the Institution 



V* " 
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Application For Research Grant 




Date: December 1, 1954 


‘ ; 1. Name of Investigator: H* R* Pratt*»Thoni33, M. D* 


2- Title. 




■ !-i Professor Pathology V r : v 

Medical College of South Carolina 


3. Institution 


' < •\S: : 


Medical College of South Carolina 


& Address: ' v Charleston, South Carolina 


-• 4. Project or Subject: ’ Biological Assay of Cancer Producing Factors in 

i- Cigarette Smoke Tar* >' • • ■ ’ ’ / 

;-: -V V'v-; •< - v-'’ A A 
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5. Detailed^ Plan of Procedure (Use reverse side if additional space is needed): . . i‘ " . 

' It is proposed that tars procured from cigarette smoke be applied . 

to the cervix of the uterus of nice according to a technique that ha* 
been devised by this investigator. This technique was reported in a paper P 
- entitled* "Carcinogenic Effect of Human Smegmaj an Experimental Study. 

A Preliminary Report" read before the American Cancer Society on October 18, 
\1954. (See attached abstract) This report concerns the experimental pro- *' 
KXKKKrxtkz duction of epidermoid carcinoma of the cervico-vaginal area of 
mice in a manner that should be practical for comparable application of 
such substances as the tars or extractives from cigarette smoke. From the 
results encountered in the previous experiment it appears that the cervix 
and contiguous vagina of mice is a susceptible area for the production of 
experimental surface epithelial growth. The nature of the epithelial surface 
of that location would appear to be more comparable to that of the respiratory 
axe* than an outer skin suface. It is proposed to use substances obtained 
from cigarette smoke in ways that would be approved by the TIRC Scientific 
Advisory Board and that these substances would, if possible, be obtained fisa 
such sources as may be approved or certified by the Scientific Advisory Board 
a* produced out of methods that may be judged comparable to natural cigarette 
smoking. >- , aa,-•« : ■'-^ v> .v \ 
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SalaclssA 


Research Assistant ;■ $3000*00 
Technician • 2700*00 
Aninal Caretaker 1200*00 



$275,00 mice, food, histologic material, 
photography, etc* a 





$220*00 plastic animal cages, slide-file, 
mouse speculums, etc* 
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... . ■ ABSTRACT 

; ' ■••-•••.'•'’ ; OV£i§(p|: 

An experimental project mbs begun In 1350* in an ottespt to detan&lne r fM 

... ■ ' ' r ‘ 

Aether vshole huaan sregra or any of its component parts are definitely car* -.Htgfflt 

cinogenie* Snegns has been indicated as a possible causative agent of at least 

tao fornt of huraan carcinoma by statistical Inference gathered froo various 


social and racial groups showing variation in physical and hygienic practices* ^ 




-'."SSffi 

....... , .... ... ...... . . . ■..., , 'aliif 

The rarity of carcinoma of the cervix among Jewish women and the virtual absence JSlife 
of carcinoma of the penis among individuals circuncizod early in life furnish 
the two outstanding examples of earcinena in which a causative relationship to 

: ; -y; f'\%$ 

smegma cay be entertained* a&J? 

-,. - ■ ■ 1 ; , ' • V --/' '' • f’M'ff 

A paste made from whole human smegma his been applied to the cervico* ." 
vaginal area of nice of the dba strain* This has been performed in tow ways* ../*%$*$$$ 

A natal vaginal speculum has been devised for the introduction of snegaa. or 
other substances into the mouse vagina* Through this is inserted an obturator 

having a cup end wihlch holds a "dose** of the material which is to be applied* . 

.. . .. . 

f 2 : i. 

The other method consists of placing ecegsa or its cccponenta in the mouse vi'>v% 

4^4; 

vagina end then closing the vaginal orifice with a subcuticular circular • 

suture* tlalignant rooplascos have resulted in the corvico-vaglnal area of these 

mice following the use of whole human smegma in each of the techniques described 

‘ . .. " • • • - ' - • 

above* The cost ispresslve results were in a serios of fifteen mice in which 

'■ . ■ •... • •"■ i: . ■ ■'■*■■■■ 

• .*• —‘ > k. r %- f.Vv\f 

human smsgoa was applied intravaginally twice w/oekly* Of the twelve animals in 


i ■ .■•*•** 


i* 


this soria* which could probably be evaluated at the time of death or their 
being sacrificed! there were four evert Invasive carcinomas* one early car* 
cinoaa with borderline invasion, and another oil owing changes indistinguishable 
from intra-epithelial carcinoma* The remaining sis mice all showed narked 
epithelial hyperplasia of the cervico»vaginal nucosa* The injections in the 
sis alee showing neoplastic changes were carried out over on average length of 
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e length of 
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tine of nineteen end cno*hslf months, and had an injection average of ninotyoliil* ^,* , r 

. • ... ... ■ ' ■ • • '•••' -:v.;. ; M^Tv 
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'Source:-https://www.industrydocumentis.u csf.e du/docs/tfvmOQOQ,-.. < 
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The plnlriua tine and nurker of injections required to product carcinona wa 9 
fourteen months and seventy-eight injections* It was hypotheticated by us - 
that the bacterial action in doc Deposing snegaa right transfora th® cholesterol 
content of sc«gat into « carcinogenic agent* i[ 

Saegoa has bean analyzed from the bacteriological and chanical standpoint* ( ■ ' 
and these various components are being tested at the present tine alone and In 
Cor.klnatien with other factor® ouch aa estrogens* Tha contents of human ovarian 
dermoid cysts have been employed as control material* 
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6 Budget Plan 
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' , „.;7, Anticipated Duration of Work: ^ 1 VyeaTS Y Y '/Y VYA ,j |-v' ' V'Y vY'YYYS a\ 

• .8. Facilities and staff Available: a* Pratt-Thomas (Principal Investigator) •• No Salary • YYYYY 

■ • fY•= A.’ .Wt have a large and active Department, of Pathology.-. All the usual . . ; y. yYYY*iY 
. '* major technical facilities are available such as microscopes, microtomes, ;Y 7 YYYyY' 
.YY-Y-’tissue processing apparatus, etc. There are at least three major experimental YY-aYY 
A ; Y;."7 projects supported by Grant-in-Aids.in progfess at the present time, two of Y-AYYYYv 
Y’Y > which are under my direction. . ■ .Vr 

• , - c - The major expenses concern competent help, as furnished by a research YaYYA 

assistant, technician (who would also handle records and minor secretarial .Ar'.'iY'YA' 

; v Q wprk) and an animal caretaker. " ’ ■ ' - - ■ ' A - . . • ” V :A' ; -'\7/ 

(- r\ ?• Addirtonil freqTiirennenti: „. c4 ., v - - 7, V ''vY 7 
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, 10: Additional Information (Including relation of work to other projects and other sources of supply): 

, A- it will be noted that it is proposed that such tars as may be secured 
from cigarette smoke by methods or from sources judged suitable and relevant 
A by the TIRC Scientific Advisory Board in accordance.with the adopted program 
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TOBACCO IIN DUS TRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 

#51R1 

Application For Research Grant i/ RENEWAL 

Date: April 27, 1956 

1. Horn* of Investigator; H. R. Pratt.-Thomas, M.D. ’• . 

. ): 

2. Title: Application of a New Bio-Assay Technique in Examination of Cigarette 

Smoke Condensate for Possible Carcinogens" 

3. Institution Medical College-of South Carolina ;■ . , '■ 

& Address: 16 Lucas St., Charleston,, South Carolina ; V.' 


4. Project or Subject: See # 2 above 




5. Detailed Plan of Procedure (Use reverse side ifi additional space is needed): 

See Progress. Report. 
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x 6. Budget Plan: t . , -■ > v 

y , \ ';V 4 :v r.: .1 ■ r\ V/v V ; V:fj: 'M}^ X f. ■}' Salaries ' ■/t./-:-/ *■ - •/,\ < ; ^ 't ■' 
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.APPLICATION OF A NEW BIO-ASSAY TECHNIQUE IN EXAMINATION OF CIGARETTE 
JJMOKE CONDENSATE FOR POSSIBLE CARCINOGENS. 


103 mice of dba #1 strain have been used In this project thus 

•■' V/ :v : *22 mice have received semi-weekly applications of tobacco tar ' ' . V ' 

-^'.V:. condensate which is applied directly to the cervix by means of a JtJ v>v 
f l *. cotton-tipped applicator saturated with the above solution. .; 

v 

j v\- : W;y.VV >10 mice have been subjected to a similar procedure at the same 

V time intervals, but with the applicator saturated with solvent "A" ;j’r';V' •?. 
/.i (Vehicle in which the tobacco tar condensate has been dissolved). - 

> ‘ C« .'.t V. >‘ ; T £;V -:‘ •' "' •>'" ■'>■ : '• '>- 'Y'• {'• .‘>.Y 

i —3 ' Y?V' Another 10 mice have been used in. the same fashion using a dry 

.•- cotton applicator. . /v ’• 

u _ 1 The latter group serves as a control. Y* 

E jJ .Of the remaining mice all have been used for insertion of Y 

..cotton wicks. These wicks are first saturated with either the 
^—< tobacco tar condensate or solvent "A” and are inserted into the 

ts- cervical os. The wick consists of #8' cotton thread with a barrel- 

knot placed in one end. The end consisting of the knot is saturated 
with the appropriate solution before insertion. The free end is -. : s 
r 1 brought out of the uterine corpus and affixed to the abdominal wall 
so as to keep the saturated barrel-knot in close proximity to the 
^ cervical os. . . .. . 

: Dry untreated cotton wicks have been used in another group to 

serve as a control. ;r* v. ' : . *•': ; • 

.... . .. " 

•ii'lL- :■.*• ...• / ■*. • f. - <>;-/. •• V .z V,' « f ] V,** RESULTS - - *; ;y 

.'•/. v / r --J ; ' 'A number of the ’mice used in the applicator groups have de- ' 

veloped inflammatory lesions of the perineum with marked overgrowth 




•;. iy-y.kK&s 






* ' h 





'••;••. ;,r>; 


of granulation tissue. As soon^ as lesions were, noted the.affected 
• mice were isolated and applications discontinued. All lesions have ’ ^ ^ 
healed spontaneously. _-It is interesting to note that most of the 
^’> 0" inflammatory lesions have developed in the solvent "A” applicator ... 

• group. One inflammatory lesion occurred in the tobacco tar appli- 

v.; • i cator group and' one lesion occurred in a mouse of the group awaiting 
wick insertion and occurred prior to any of our manipulative pro- 
'eedures . This last mouse experienced the most severe lesion of all 
; and resulted in marked perineal deformity due to the scarring, so | r 

; ^hat there Is some question as to exact cause of these lesions. 

We have not had any demonstrable neoplasms in the applicator 
‘group as yet. If our estimations are correct, based on previous 

research findings with' carcinogens, this group would not be expected' 
to develop neoplasms In less than 12 months, even if a proven car- ^ 

.Jcinogen was being employed. ■. . v..; -;■>>•:■ -■ 

,• , . .'V' % \ v 

We believe that the above methods will enable us to eventually^ 
express an opinion as to the effects of tobacco tar condensate on 
the cervical and vaginal epithelium of mice and to evaluate any stira- * 
ulatory or even carcinogenic properties that it may possess. The ■*" 
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1. Name of Investigator: 

: i - •. ;■ _ 

2 . 'ntie: f:cff l, - vr,! Professor of Fatholdsr 

Medical College of Sooth. Carolina 

4 V'"* 4 ; 1 ; * : VI; y./|V^ -^i^V ^ ? *: ' 

Medical College of South Carolina 
^ *15 j^waa Street/'Charleston South Carolina ,***&»• .-s** _ 

pf Wiir**:.«>'•* ; r.U i-TW i-7 l u’V 


3. Institution 

Z & Address: 4 



•*'■ ?: S k r ■■ »}>■* >rr*t\A v ' -S’v^^r r 

5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 




It is proposed that tars procured froa cigarette book*be applied to the ,., . . 
cerrix of the uterua of aico according to a tachalqua that haa heon dervised 
' v" 'tgr this ittveatifiptor. ’’ Thia teehoiqu* xaa roportad in a paper entitled! 

■ ' ?w Carciaoaanic Sffect of fiuma Sstpa) aa Bx^riaeotal Study** A Prtllalnary {$*$'£ 
•\ Bcport read before the Aasrlcaa Caacar Society cn October 13^ 195h» (Sea 
attachad abatmct). This report concerna the e^periosatal productloa of 
eplderaold earcinaaa of toe carrico-vaginal area of mica In a that 

ahould be practical for ccmparc&l* application of such aubatancea aa the 
tars or extractives from cit^retta smoko. Jraa the results encountered : ,-s* 

in tbs previous experimnt It appears that the cervix and contiguous vagina %. 

of alee is a susceptible area for tha production of experimental surface 
'. epithfilial grovth. Tha nature of tha epithelial surface of that locatloa’ ' v * 
would appear to be nerre comparable to that of the respiratory area tb«n an 
outer shin surface* It is proposed to use substances obtained froa cigarette 
saoke in ways that would be approved by the TIHC Soisntifie Advisory Board . 
ad that these substances muld> if possible, be obtained from such sources 
• as say be approved or certified by the Scientific Advisory Board as produced %Wi0%. 
% ant of Methods -- *-‘ —‘ • -— ' ‘ * 
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6. Budget Plan: 


...-’ i -i-. ‘ 


.*■ ; Salaries 

: ;,. Expendable Supplies 
; ' Permanent Equipment! 
Overhead 


$ 6 , 900.00 ‘;w 

275.00 • : ;fc . 

-60.00 


' Other .. 






. K ' Vv/f-^”’ •• “ii— ' 


- ' :y- • V' : ? -/ '••■>- ;•■'■• ' : - v -W • • ' v •••• - ..v AA:A''v. ,;A i'A'V{A A'''AA y 

■ r 1 7. Anticipated Duration of Work: One additional year. ' •. V " - A'Y'.'.i-t-o-’A 

•:- : A aCa Aa^A 1 :'•)•' v ; - r v :? 

7 g. Facilities and Staff Available: --'AH* H. Pratt-Thanas, M.D. (Principal Investigator) 

^v : A-' r A»° salary. ... ; ^ .. . . • •.“••• 

AA-AA'.' y? yAA'A V ^ V- A A ; Aa^-A? 

•■AtAAMAHAA : J • '■:> r ;•;::V'--^^T*-'• ■' A'"-’ ' V'^'v^^ vA r’SA 7 ; 

_...: We have a large azxd active Department of Pathology* All the usual major technical 
v.VV v.r" i- facilities are available such as microscopes, microtomes^ tissue processing '. 

: *v;Japparatus, etc* There are at least five major experimental projects supported.• 

• '. J./ .‘O'v ;by C^rant~in-Aids in progress at the present time, two of vhlch are under mydirection* 

: major expenses concern competent help, as furnished by a research assistant>-^ ; fe^' 


V v'>? } ^vv- : ?C : 

^ -rr- ‘ - , '*■ V. • ,; . - ■" * v , . ■ ' * ,*• ■*' '{ • . ■ ' . r,, 

m ■: ; *■• f:* f \T’ ■ - ■■ * ' ’ ■■ 
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V• 10. Additional Information (Including relation of work to other projects and other sources of supply)! / • >? * -A 1 .; yy. 

Vt.-V* V^j:' /;■$[%■ ■••'■■■; \ '• ■■;‘v> ; v^r-V / y \^'r-•'‘"."•’-'■‘y- • ”.. ••■ >•■ ;• ^ 17 '- 

. y A' 1 , it will be noted that it is proposed that such tars as may he secured from' " 

; cigarette smoke by methods or from sources Judged suitable and relevant by the 
•. -ifr.:■■ -TIRC Scientific Advisory Board in,-accordance with the adopted program of.the ’ 

• Board. . , ^ .V•i -v; v :.VV-, - ...>■ 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET 
NEW YORK IT, N. Y. 


#230' 

(cf. #51R3 
Activated 7/1/55- 
Renewed 7A/56 

" 7/1/57) 


Application For Research Grant 


Date: 20 February , 1959 


1. Name of Investigator: 


H. R 1 . Pratt-Thomas, M.D. 


2. Title: 


Professor of Pathology 


3. Institution & Address: Medical College of South Carolina 

16 Lucas Street,; Charleston, South Carolina 


4. Project of Subject: Carcinogenesis in the Laboratory Animal: A 

comparison of species response to standarized sites 
of application. 


5 . Detailed Plan of Procedure: 

A towering, edifice of experimental data relative to animal carcino¬ 
genesis has been constructed' over the years, but whether this edifice is 
structurally sound, particularly In' regard to its human application is open 
to question'. The mouse and the rat have been the prime targets In' these 
investigative efforts and the skin and subcutaneous tissues, the favorite 
sites of endeavor. After a decade of working with mice as test animals in 
attempt to evaluate the possible carcinogenic effects of smegma and tobacco 
tars, it has become apparent that the murine cellular response is very 
labile (specifically as regard's cervical and vaginal epithelium) and that, 
a variety of stimuli of relatively Inocuous proportions are capable of pro¬ 
ducing neoplasms e.g. simple trauma. 

Previous Publications: 

Heins, Henry C., Dennis, E, J., and Pratt-Thomas, H. R. : The Possible 
Role of Smegma in Carcinoma of the Cervix. Amer. Jour. Obs. and Gyn. 

76 : 726-735, October, 1958 . 

Pratt-Thomas, H. R., Heins, H. C., Latham, E., Dennis, E. J., and 
Mclver, F. A.: The Carcinogenic Effect, of Human Smegma: An Experimental 
Study. Part I: Preliminary Report. Cancer, 9: 671-680, July-Aug., 1956.; 
Also' Biologic Assay of Cigarette Smoke Tars (to be published). 

As the premise of carcinogenic effect in man is often supported by 
such evidence as the production of neoplasms in the laboratory animal, it 
is extremely important that species variations be taken into -consideration' 
so that any carcinogenic effects may be placed in' their true perspective. 

We propose to utilize groups of different laboratory animals, rabbits, 
mice, guinea pigs, hamsters, and rats (monkeys also desirable, but expen¬ 
sive and definitely requlr^long term exposure) and to expose each group 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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to identical agents by means of the same procedures. We would utilize 
chiefly intra-vaginal application technique with which we have had a great 
deal of experience, but plan to use skin and subcutaneous areas as well so 
that we may employ a greater range of substances without increasing the 
number of' animals to impractical proportions. The agents to be used would 
include some: of the patent polycyclic hydrocarbons, but particular attention 
would be given to such agents as ethyl alcohol, silver nitrate, paraformal¬ 
dehyde, simple trauma, xylene, etc. The impression has been' gained that 
mice (at least some strains) will react in a neoplastic fashion to. a wide 
variety of stimulating or irritating: agents,, provided the stimulus is ap ¬ 
plied for a sufficient length of time. 


6. Budget Plan: 


Salaries 

Expendable Supplies 
Permanent: Equipment 
Overhead (10$). 

Other 


Total 


$. 7,000.00 
800.00 
100 . 00 ' 
790.00' 
000 . 00 ' 

$ 8 * 690.00 


7. Anticipated Duration of Work: 3. years 



6 . 


Facilities and Staff Available: 


Hi. R.. Pratt-Thomas, Mi.D. 

(principal investigator) No salary. 


Animal quarters and cages are available as well as all the major 
technical equipment as may be found in a large and well equipped Department 
of Pathology. Animal caretakers and the technicians who will maintain a 
regular schedule of the various applications, proposed in this work will be 
the major item of expense. The same technicians will also prepare all the 
histologic material as it becomes available. 


9* Additional Requirements: None. 

10:. Additional Information; (including relation of work to other projects and 

other sources of supply):; 

The publication of the U. S. Department of Health, Education, and 
Welfare "Survey of Compounds which have been tested for Carcinogenic 
Activity" Supplement 1, 1957 lends support to some of the proposals and: 
ideas expressed in the formulation of this project. The numerous articles 
dealing with animal carcinogenesis and the implication, directly or indi¬ 
rectly inferred,; of its relation to neoplastic disease in man makes 
clarification of this problem mandatory. 



/s./ Hi. R. Pratt-Thomas 
Director of Project 


/s./ L. W. Michaelis 

Business Officer of the Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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Bioassay., carcinogenesis and tissue culture 
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Committee: 

Drs. Jacobson, Chm. 
Reimann 
Kotin 
Little 


Originally activated 
Feb. 1, i 960 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York 17, N.Y. 


Application For Renewal of Re seared Grant 


Date: October 31, i 960 

1. Name of Investigator : H. R. Pratt-Thoms, M.D:. 


2. Title: 


Professor & Chairman of the Department of Pathology 


3. Institution & Address : Medical College: of South: Carolina 

16 Lucas Street, Charleston, South Carolina 

Project or Subject : Carcinogenesis in the Laboratory Animal: A 

comparison of species response to standardized 
sites of application. 


5« Detailed Plan of Procedure: 


A towering edifice of experimental data relative to animal carcinogenesis 
has been constructed over the years, but whether this edifice is structurally sound, 
particularly In regard to its human application is open to question. The mouse and 
the rat have been the prime targets in these Investigative efforts and the skin and 
subcutaneous tissues the favorite sites of endeavor. After a decade of working with 
nice as' test, animals in an attempt to evaluate the possible carcinogenic effects, of 
smegma, and tobacco tars, it has. become apparent that the' murine cellular response: 
is very labile (specifically as. regards, cervical and vaginal epithelium) and that 
a variety of stimuli of relatively innocuous proportions, are capable of producing 
neoplasms e.g. simple trauma and as supported by the following: 

Previous' Publications: 

Heins, Henry C., Dennis, E.J.,, and Pratt.-Thomas, K.R.: The Possible Role of Smegma 
in Carcinoma of the Cervix. Aner. Jour. Obs. and Gyn. 76 : 726 - 739 , October, 1956 . 
Pratt.-Thomas,. H.R., Heins, H.C., Latham, E., Dennis, E.J., and Mclver, F.A.: 

The Carcinogenic: Effect of Human Smegma; An. Experimental Study. Part I: Preliminary 
Report. Cancer, 9.Ofl-c60, July-Aug., 1956. Also Biologic Assay of Cigarette 
Smoke Tars (to be published):. 


As the premise of carcinogenic effect in man is often supported by such 
evidence: as the production of neoplasms In the laboratory animal, it is extreme." \ 
important that species variations: be taken into consideration so that any carcino¬ 
genic effects may be placed in their true perspective. 

1003541793 
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Detailed Plan of Procedure (continued-page 2) 


5 - 


We propose to- utilize groups of different laboratory animals, rabbits, 
mice, guinea pigs, hamsters, and rats (monkeys also desirable, but expensive and 
definitely require long term exposure)' and to expose each group to identical agents 
by means of the same procedures. We would utilize chiefly intra-vaginal application 
technique with which we have had a great deal of experience, but plan to use skin 
and subcutaneous areas as well so that we may employ a greater range of substances 
without increasing the number of animals to impractical proportions. The agents 
to be used would include some of the patent polycyclic hydrocarbons, but particular 
attention would be given to such agents as ethyl alcohol, silver nitrate, para¬ 
formaldehyde, simple trauma, xylene, etc. The impression has been gained that, 
mice (at least some strains) will react in a neoplastic fashion to a wide variety 
of' stimulating or irritating agents, provided the stimulus is applied for a 
sufficient length of time. 


Report of Progress 


It has been possible to obtain inbred strains of mice, rats, hamsters 
and guinea pigs. 


One hundred and forty animals have now been committed to: the experiment 
consisting of 30'. mice, 50 rats, 30 hamsters and 30 guinea pigs. The animals, have 
been divided into: groups, of ten and at the present time intravaginal application 
of the following substances are applied to' the cervices twice weekly: T$ 3-^ 
Benzpyrene 15 $. 8-hydroxyquinoline, 1$ tobacco tar concentrate. These materials 
have all been mixed in y!500 carbowax. We propose by January 1, 196 ! to also' 
utilize some unusual fatty acids obtained from various strains of mycobacteria 
as well as tryptophan metabolites. These will be utilized for intravaginal applica¬ 
tion and will, also: along with the substances, previously mentioned, be injected 
into the subcutaneous areas of these animals. Only a single subcutaneous injection 
of the material is contemplated at present. These materials have been chosen not 
only to test and compare the species response as originally proposed but also, to 
possibly shed light, on the problem of carcinogenesis in regards to chemical agents 
which we and other- groups of investigators are studying. 


6. Budget Plan: 


a. salaries 

b. Expendable Supplies 
Permanent Equipment 
Overhead (15$ of a / b) 
Other 


$ 7000.00 

700.00 

300.00 

1155.00 


$ 9 I 55 .OO 

7» Anticipated Duration of Work : 3 years. 

8. Facilities and Staff Available :; Hu R. Piatt-Thomas, M.D. - Principal Investigator. 
No salary. R. R. Steuer, M.D. - Research. Fellow in Pathology. James Mclnnes, 

Mack Davis and Ralph Mollycheck-Student Assistants. Frank Nelson-Diener. Miss 
Mildred Goddard-Technician:. 


Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 
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8 . Facilities and Staff Available ;;(Continued) 


A first class temperature controlled' animal room with proper equipment 
is in use. All technical pathology equipment is available and being utilized. 
Sufficient personnel to make the injections and properly care for these somewhat 
temperamental animals is the major item of expense.* 


9 ; . Additional Requirements: 


Gages. See above:. 


IO. Additional Information (Including relation of work to other projects and other 
sources of supply )': 

The publication of the U.S. Department of Health, Education, and Welfare 
"Survey of Compounds which have been tested for Carcinogenic Activity" Supplement 1, 
1957 ; lends support to some of the proposals and ideas, expressed in the formulation of 
this project. The numerous articles dealing with animal carcinogenesis and the 
implication,, directly or indirectly inferred, of its relation to neoplastic disease 
in man makes clarification of this problem mandatory. 


/s/ H. R. Pratt-Thomas,. M.D., Director of Project 

/s/ I. W. Michaelis, Business Officer of the 

Institution 


* The cost, has increased slightly from last year because of the number of animals 
being utilized and because a few additional cages are: necessary. 



Source: https://www.industrydocuments.ucsf.edu/docs/tfvmOOOO 




TOBACCO INDUSTRY RESEARCH COMMITTEE rj 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 


Applicafion For Research Grant 


Date: January 7, 1957 


1. Name of Investigator: 


2. Title: 


3. Institution! 

& Address: 


Richard C. Proctor, B* S., M.D. 

r ■ ■ 

v 

Assistant Professor of Psychiatry and Neurology 

Bowman Gray School of Medicine of Wake Forest College. 
Winston-Salem, North Carolina. * 



4. Project or Subject: 


An investigation of the emotional development of excessive 
smokers. 




5. Detailed Plarvof Procedure (Use reverse side if additional space is needed): 

An investigation to correlate the psychological, the' psychiatric 
aspects of the personality of the excessive smoker. A background history 
and psychiatric evaluation of each individual excessive smoker will be obtained. 

This will be correlated with a complete battery of psychological tests. The 
main purpose of the investigation would be to discover what factors in common 
exist between excessive smokers from the standpoint of personalities, their 
readtionto emotional stress, and the liability of their mood swings. From a 
psychiatric standpoint it would appear that excessive smoking is an indication 
and result of anxiety and emotional insecurity rather than the cause of it. 

It would further appear that hypertension and tachycardia might be due in part 
to the same emotional factors that produce the excessive smoker. Also a correlation 
would have to be done between smokers and non-smokers with emotional instability. 



;^pfce:‘https^Ay^jhdjJstfydoc.yr^ents.ucsf:edu^Qe^th/nfTdpQQt:4-.^ : ' 
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6. Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 


Total 


^0r?5©^eO 

— ifrOefr.eo 

—1 ,000.00 

- 750-.00 

— 1 » 500 - .00 


7. Anticipated [Duration of Work: Twelve months. 


8. Facilities and Staff Available: ^ psychiatrist 

alrect the project. A psychologist is 
help and a psychiatric social worker. 


\ 


is available on part-time basis to ' 
available if funds are as is secretarial 



9. Additional Requirements: It is anticipated that there will be no additional 
requirements. 


10. Additional'.Information (Including relation of work to other projects and other sources of supply): 



Signature. 


Difecfor 


C. Proctor, M.D. 


Source: https.//www.iridustrydocumerits.[S^*i8&^cs/tfvm0000 
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